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Double-punch and Shear. 


We present on this page an illustration of 
a double punch and shear arranged espe- 
cially for boiler and ship work. The depth 
of throat on both sides, measured from the 
center of the sliding heads, is 29", and the 
machine will punch 14” holes in 1” steel 30 
from the edge, and shear 1” steel plates 30 
from the edge. The sliding heads are ope- 
rated by hammered steel cam shafts, with | 
bearings on both sides of the cam. Connec- | 
tion between the cam shaft and the sliding 
head is made through a cast-steel pintle, 
with a gun-metal bearing at both top and | 
bottom, and fitted with a gun metal bush- | 
ing. There is an automatic stop 
for each clutch, which brings the 
sliding head to rest at the top of 
its stroke. The lower ends of the 
sliding heads are so arranged that 
the 
double-punch or double-shear by 


machine can be used as a 
having the necessary extra attach- 
ments. TTber® are two self-con- 
tained jib cranes, of a capacity 
of 4,000 pounds each, arranged so 
that each will extend to the other 
end, and, if desired, both may be 


used at either end to handle long 


plates. These are supplied with 
improved hoists carried on trol- 
leys. The clutches are of the 


three-jaw type, and faced with 
steel. Total weight of the ma- 
chine is 30,000 pounds. 
the Hilles & 
Jones Company, Wilmington, Del. 
A 

The British Admiralty 
adopted a scheme for getting over 
the difficulty of 
neers for the navy. 


The builders are 





have 


obtaining engi- 








The proposi- 
tion is to accept men 
ary 
are not eligible to the position of 
chief engineers, it is doubtful if 
the same plan would work satis- 
factorily in this country, where 


for tempor 


service. As these enginecrs 





every one is looking for the pos- 
sibility of the upper place. 
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The French cruiser ‘‘Coé@tlogon,” 
which has just completed her 
official trials at Brest, is of the 


same type as the French cruisers 
‘* Surcouf” 
only a trifle smaller than the ‘ 


and 
La 


**Oosmos.” 


and ** Forbin,” 
which 
In the 
trials which took place during the past fort- 


lande,” ‘* Troude,” and 


have a displacement of 1,877 tons. 


night she failed to quite reach her contract 
speed of 194 knots; but as she attained a 
speed on the two hours’ run of 19 3-10 knots 
with 124 revolutions, she is to be accepted, 
to the enforcement of the usual 
penalty for not coming up to the stipulated 
speed. Both the ‘‘Sureouf,” which was 
built at Cherbourg, and the ‘* Forbin,” built 
at Rochefort, on 
siderably higher speeds, that of the former 
being 20.51 knots with 133 revolutions, and 
that of the latter 20.63 with 136 revolutions. 
The ‘‘ Coétlogon” has a length of 3114 feet, 
a breadth of 304 feet, and a mean draught of 
14 feet. Her displacement is 1,848 tons. It 
is wonderful, the amount of effort of the 
world that is given to building great war- | 
ships whose purpose is to destroy something. 


subject 


their trials, obtained con- 
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Piece-Work. 

By W. H. Booru. 


As a rule when a man runs a shop his idea 
of wages is that these shall be as low as_ he 
finds consistent with the return to his 
pocket. He cuts them down when he can, 
until such time as men begin to 
work for want of physical strength; at least 
that is the point to which competition tends, 
and in some instances reaches, though nine 
out of ten would disclaim any intention of 
trying after such an end. There are hun- 
dreds of employers, no doubt, who actually 


own 


do less 


make less money than some of the men they 
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carn $12 elsewhere; and so he goes along, and, 
though cut down to $24, 7@. e., to two-thirds 
of his previous piece price, he contrives to 
earn $27, whereas he ought to have perceived 
the trend of affairs, and only earned $20, as 
So the matter 
goes on, and in the end Smith will tind that 
it isonly when he feels fit that he can earn his 
old day rate of $12 a week, and is doing 
four times as much for it. Of course there 
is fault on both sides, but as I known 
the piece-work system practiced it has meant 
the men going home at night fit for nothing; 
and if a man has to work so hard that 
can take no interest in any recreation, ought 
he not to have double wages ? 


a protest against the cut. 
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DOUBLE-PUN‘ 


employ, but they would make less did they 
let such men go, and so endure the fact. 
The average employer who resolves to 
adopt piece-work very probably reasons that 
it 
piece-work even trebles his wages, for he 


will matter nothing to him if a man on 
thinks: Iam already making $5 a week out 
of Smith’s work, and Smith earns $12. If 
Smith earns $36 I shall then make $15 out 
of him, and will sell the two old 
in that corner, and put down a new lathe, for 
All gees well 
for a time, until some day Smith’s prosperity 


machines 


is suddenly brought home to him by some 
other fellow who does not love Smith, and 
an excuse is furbished up to cut down prices, 
and perhaps some of the cut-down goes in 
reducing price of the article 
made, though a lot of it goes tothe employer. 
Smith still earns a lot more than $12, and 
argues to himself: If I leave this I shall only 


the selling 





H AND SHEAR. 


Probably the effects of piece-work have 
been much further experienced in this coun 
try [England] thanin America, for the reason 
that America is so new and undeveloped, 
been felt until lately the 
ultimate result of the system of land tenure, 
Men 
piece-work, because 


and there has not 


which there has been here. here 


drilled 


they have had better opportunities of observ 


are 
more against 
ing its ultimate ends. 

As a result, they fit their day’s production 
to the first price fixed, if they-can do so, 
and earn very little more than when on day 
waves, 

I will give an example, even at the risk of 
perhaps repeating what I may have previ 
ously instanced, because it comes to me from 
an American in thiscountry. Certain pieces 


of work could not be turned out as fast as 


they were being turned out in America with 


The men earned, we 


the same machinery. 
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will say, $12 a week, which is the equivalent 
of (variously estimated) from $18 to $24 in 
America. An American was brought over 
to work, and asked to see what he could do 
and was guaranteed his home rate of pay if 
he found he could not it 
He found, to his astonishment, 
that the English rate was higher, and he 


earn at English 


piece rates. 


could earn more than at home, and did so, 
making perhaps double of the men along- 
side. There are some who will say that this 
proves the American to be doubly efficient. 
Now, I don’t believe this, because [ believe 
the men alongside knew perfectly well that 
if they earned what they could they would 
have rates cut, and they were willing to lie 
under the imputation of slowness 
for week two, rather than 
work at high pressure for the rest 
of their 


a or 


lives; and I don’t quite 

see Where they are to be blamed. 
Their 

doubtless : 


argument would be, 


We 


a day, and earn 


work nine hours 
What gives us as 
much comfort in living as double 
the money gives to those over 
driven Pittsburghers. If we did 
work as hard as they do we should 
not in the 


end be allowed to earn 


more than we now earn easily. 


What this example proves is 
simply that, on your side, the 
managers had got piece prices 


down to the level of something 
better than day wages, and that 
there was still left: here a margin 
to cut down, and, of course, the 
men knew this perfectly well, and 
put off such cut-down as long as 
they could; for had they gone in 
and earned waves for 
two weeks running they weuld 
not 


American 


have been allowed to do so 
the third week, and would quick- 
ly have been told that wages had 
double the purchasing power on 
this side, had they pointed to the 


rate being cut below that paid in 





America, 

Unfortunately, if the employer 
is perfectly willing not to cut rates 
below what the men can fairly 
earn, 25 or 40 per cent. above day 
rates, he is almost compelled to 
lower by the unprincipled com 


petitor, 


Workmen who see the end of 
competition would rather carn 
little or nothing more than inferior work- 


men, than uphold piece-work, which they 


detest. This proves the workmen to be 
lazy, idle fellows. We all know this, be- 
cause we have so often been told so, and 


they are driving all the trade out of the 
country. They have been doing this for 30 
years to my knowledge, which is proved by 
the large number of articles imported from 
abroad. The sight of a foreign-made article 
curious effect. 
It sends them off into fits, and they rant 
For 
productions have 


has on some men a most 


for hours upon the poor foreigner. 


my own part, foreign 


quite another effect on me, and I can use 


| with a peaceable and contented mind. arti 


cles ** made in Germany,” or ‘‘ Bavaria,” or 
stamped *‘ deposé,” or nickel-plated goods 
—you all know whence they arrive, and the 
balance of trade against us, which is such a 
terrible thing to some men, fears me not, 
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for if it meant that we were paying away 
cash for the so-called adverse balance, it 
would prove there must be a cash mine 
somewhere in the country, or we had long 
ago paid away every cent to the foreigner. 
All this sort of thing ought, of course, to 
have long ago ruined the country, and the 
trades unions, of course, are to blame for 
disliking piece-work. Of course this talk 
is all buncombe, and it is done to hide cer- 
tiin prominent facts, such as land rentals, 
royalties on minerals, etc., which are fifty 
times the cost of trades unions and their 
We know all this on this side, but 
you Americans have it to come yet toa large 
extent, and the American worker will then 


sins. 


fight against piece-work pretty well as his 
British brother has done, 

There is a point I have noticed in piece- 
work which is perhaps worth naming: That 
in certain machines used in the textile trades, 
where speeds and output are fixed by the 




















imerican Machinist 


prime mover, and do not so much depend 
on the attendant, there is less trouble 
about piece rates. Fixing the rate per 100 
pounds of output, practically fixes the 
weekly wage, because the output is, I know, 
exactly for a continuous run of 56 hours; 
so many hours, so many pounds of yarn or 
hanks of roving, etc. Any neglect to keep 
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| 
| 
| 
| 


speed and a fixed tool traverse. The only | 
doubtful points are the time taken to fix | 


and loosen the driving dog, and to replace 
and reset to a fixed gauge the tool when 
dulled, and the longer the spindle, the less 
effect have these doubtful points. It is 
otherwise simply aquestion of so much time, 
so many feet of sliding done; but the ques- 
tion is complicated when it comes to more 
intricate work, and it is here where day- 
work will after all hold its own, and where 


good foremen will always have a chance of | 


showing their capacity for getting a reason- 
able amount of work done without receiv- 


ing an unreasonable amount of swear words | 


from the men. 

Mr. Wathey raises two points: one, that 
if the premium plan 
working for less per hour, he will find it out 
and won't do it. 


does mean a man | 





English prices with English and German 
goods, whilst the German article also com- 
petes in America at, I suppose, Americn 
prices. Wages can have very little effect, 
for the American goods sold, say for $16 in 
America, are sold for $9 in England, the 
English price of the same article, and Ameri- 
cans who know this will buy American 
articles here in London and take them home 


with them and save 40 or 50 per cent. of | 
the New York price, so that, quite irrespect- | 


ive of cost of manufacture, the price of any 
foreign article is fixed by the ruling prices 


of home manufactures in that country to | 


which such goods are sent for sale, and thus 
here we can buy new American goods at 
less than we could afterwards sell them 
second-hand in America. 

Now this can be no result of wages, and it 


The other is that in cer-| seems folly to endeavor to cut men down in 


} 


| 


effective blow is obtained ; the rebound of 
the ram is taken up before it reaches the 
working parts above it; breakage of the 
main shaft and parts connected to it is 
avoided, and a feature of convenience is 
gained; for, although the hammer may 
readily be adjusted to work exclusively on 
thick metals, yet for ordinary work a 50- 
|pound hammer, for example, will strike 
| good alternate blows on a 3" or 2’ bar, with- 
out change in the adjustment. The shaft 
is made of crucible steel; the ram is a cast- 
steel casting, and the dies are made of forged 
| steel. 

The minimum diameter of pulleys, whether 
|on countershaft or main line, for driving a 
/100-pound hammer is 20”; for a 50-pound 
| hammer, 15”; and fora 25-pound one, 12”. 
The die of the ram is set so as not to 
| touch the anvil block when the hammer is 


tain piece-work the foreman is a needless} piece-work prices on the plea that otherwise | at rest with the eccentric on the main shaft 


incumbrance, or liable to be considered so. | the goods made could not compete, ete. 
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One hears occasionally of certain firms 
removing their works to foreign countries 
to take advantage of tariffs, and because 
their work people here were too independ- 
ent. It is a curious fact that pretty well all 
such firms have trouble with their workers 
abroad just as they did at home, and this 
seems to point to where the fault lies. 
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Fig. 1. 


the machine running amounts to a discount 
off the pay, and if the machine does not 
happen to be one which stops itself when an 
‘‘end” breaks, the number of ends allowed 
to run broken would deduct more from the 
week’s output than would the short stop- 
pages necessary to piece an end. In such 
machinery, if any or all the workers earn 
too much below the maximum possible, it 
would be known at once. 
serious shirking of work, neither can there 


There can be no 


be cutting down of rates below a certain 
point, without the worker being able to say 
at once that such a rate cannot give such or 
such a wage by any chance. 

Piece-work in the machinist’s trade does 
seem more applicable to certain classes of 
work than to others, 
how easy it is to fix a price for sliding upa 
few thousand 3” spindles, say 6 feet long, 
if they are supplied to a man properly cen- 


One can understand 


tered to turn in a lathe which has a fixed | 


VAUGHN’S PATENT 


It must bea sickening experience to go 
through the process of cutting down piece- 
work prices. I notice employers always 
claim that a man should work at his very 
tip top capacity, to the very limit of his 
physical powers, but I cannot see the just- 
ice of this altogether. Does the employer, 
for example, follow this course himself? By 
no means. Many American workers, I be- 
lieve, do so work, and men who have gone 
through the ordeal themselves, and have re- 
turned here, have told me that they worked 
twice as hard, earned twice as much, and 
had less margin to lay by. 

I consider that wages have very little 
effect on the final selling price of an article. 
Mention is made of a tour in Germany, and 
of the very little work performed, and yet 
Germany sends certain articles for sale here 
in England, and competes with English- 
made goods. The same articles are made in 
America, and they also compete here at 


























Fig. De 
PoWER HAMMER. 


YVaughn’s Patent Power Hammer. 





The Vaughn’s power hammer, the subject 
of our illustrations, is designed for deliver- 
ing quick and sharp blows, resembling that 
of a hand-hammer, each one striking square 
and true at all times, and under all circum- 
stances, when in running order. 

The simplicity of construction is plainly 
indicated in the illustrations. In the side 
elevation, Fig. 1, the ram is shown sus- 
pended from a leather belt attached to a 
semi-circular spring, which isa part of the 
helve fulcrumed to the topof frame. A plan 
of the helve is shown in Fig. 3. Motion is 
transmitted to it by the eccentric on the 
main shaft and connecting rod shown in 
Figs. 4,5 and6. The ram slides in guides 
provided in the frame. A section of the ram 
and guides is given in Fig. 2. 

The advantage claimed for the peculiar 
way of suspending the ram is that a very 





!in its lowest position. 


The space between 




















the dies for a 100-pound hammer should be 
from 4" to 14”. 

A number of these hammers are in opera- 
tion; they do not require an expensive 
foundation, and it is said they work very 
satisfactorily with a comparatively small 
power. They are manufactured by F. J. 
Schmitt & Co., 30 and 32 Franklin street, 
Newark, N. J. 

a cme ee 
Next Meeting of Master Car Builders 
and American Railway Master 
Mechanies Associations. 


In regard to these meetings, we have re 
ceived the following circular: 

The joint committee of the above asso- 
ciations, empowered to select the place of 
meeting for the next conventions, met at 
Buffalo on September 7th, and decided on 
Saratoga, N. Y. 

Congress Hall Hotel has been selected as 
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the headquarters of both associations. 
members and all others attending the con- 
vention will receive accommodation at the 
uniform rate of $3 per day. Application 
for rooms should be made to H. 8S. Clements, 
Congress Hall, Saratoga, N. Y. 


As the second Wednesday of June hap- | 


pens on the 8th next year, and as there 
was difficulty in getting a hotel to open so 
early, the executive committees of the two 


The 


| 


Emery Grinding Machine. 


The accompanying illustration is of a 
| floor grinding machine intended for general 
| work, and for using emery wheels 20” diam- 
| eter, 4’ wide. 

| The arbor in this machine is 48” long, and 
| the wheels are thereby separated sufficiently 
| to give ample room for two men to work at 
|the machine without interfering one with 


associations decided to postpone the con- | 


ventions one week. Under this arrangement | 


the Master Car Builders Convention will 
meet on Wednesday, June 15, and the Mas- 
ter Mechanics Convention on the Monday 
following. 

R. C. BLACKALL. 


J. W. MARDEN, | jp . 
YN _ | Committee of 
E. CHAMBERLAIN, | -soncenscccsct 
QO. STEWART, \ g = 


ANGUS SINCLAIR, | 
———__ pe ——_ 
Pattern Making. 


By Gro. BRAND. 


PRINTING PRESS CYLINDERS, 


In the issue of the AMERICAN MACHINIST 
of Sept. 17, 1891, Mr. Dingey gives what 
he terms avery plain and simple way for 
making a printing press cylinder pattern. 
Having had some experience in that particu- 
lar branch of work, I will give my plan, by 


which, if Mr. Dingey has any more of these | PATTERN MAKING 


cylinder patterns to make, he can save | 


about half the cost of pattern making—a 
point that should always be considered— 
and then have a pattern and core-box that 
he can use for any other length cylin- 
der. The sketch shows a cylinder to re- 
ceive a steel shaft, but the same method 
will apply to a cylinder with a cast-iron 
shaft, such as Mr. Dingey illustrated. 

Fig. 1 shows the cylinder pattern A 
molded on end, and which can be drawn up 
by wrought-iron rod B, which runs through 
the cylinder pattern. Any length of cylin- 
der required can be made by using a greater 


or lesser number of flask sections; these 


sections are made interchangeable, and can | 


be lifted off singly, dressed up, and dried in 
very small core ovens. 


Circles C are trunnions for handling and 


turning the flasks over. Print D is made 
separate from cylinder pattern A, and can 
be used on any other cylinder pattern which 
is to be of the same inside diameter. Plan 
view Z, Fig. 1, shows cylinder pattern from 
top end, and crossboard F’in core print to 
take the strain when drawing the cylinder 
pattern out of the mold. 

Fig. 2 shows a half core-box about 16 
long with plate inside resting on three 
pieces A, called stools. By having 
different length stools, cores can be made 
from it for any length cylinder of this same 
inside diameter. It is necessary to have only 
one arm pattern in place of three, as shown 
by Mr. Dingey. There can be any number 
of arms, and of any required shape. 

Plan B shows inside top view of half the 
core-box with arm ready to ram up, and 
vent holes between the arms; this is all the 
pattern work required for inside of cylinder. 

Fig. 3 shows what we term the molders’ 
drawing. It isa piece of wood about 4x1", 
and generally about one foot longer than 
the required length of cylinder casting. On 
it is laid out the print and number of cores 
required ; also which cores will have 
in, and which will not. It 
gauge for the molder to try his cores by 
being set up, to assure himself that the 
length of cores is right. 

Fig. 4 shows cores set up as they would 
appear when placed inside of Fig. 1. It 
will be seen that the 1st and 5th cores are 
alike; also the 2d and 3d. The 4th core 
is plain, and is without arms. If an extra 
long head is required to receive the im- 
purities of the metal which rises to the top 
when being cast, it is only necessary to 
make another plain core like the 4th core, 
and ram up one more section of flask to ex- 
tend the head. 

Fig. 5 shows cylinder casting as it would 
appear when cleaned and ready for the ma- 
chine shop. 
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also acts as a 
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| what indefinite and uncertain, as one engi- 








neer may be well satisfied with 24 or 25 
inches, while another would not be with 
anything less than 28 inches. But it is fair 
to say that there can be but little fault 
found with a steady vacuum of anything 
above 26 or 27 inches. 

To exceed this, the quantity of injection 
water necessary, the extra work caused 
thereby on the air-pump, and the increased 
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| the other. 83" long, 13 
| diameter, and are dust-proof. Cone pulley 
is of sufticient size to give ample driving 
power, and below it there is a shelf which 
extends from one standard to the other, and 
can be used for holding work, ete. Where 
_ the machine is to be belted from below, this 
' table is perforated for the belt to pass through 
it. The weight of the machine, including 
countershaft, is 600 pounds. It is made by 
the Sterling Emery Wheel Company, 174 
Fulton street, New York. 

————_a>e-—___—_— 
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Compound Engines. 


By JAMES TRIBE. 


FIFTH PAPER. 

| THE CONDENSING APPARATUS; AND HOW TO 
| DETERMINE THE SIZES OF AIR-PUMP, CON- 
DENSER, AND INJECTION VALVES. 


| 
| When calculations are being made in con- 
nection with the design and proportions for 
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power required to drive thé same, together 
with the consequent low temperature of the 
overflow water, which is specially objection 
able when part of the same is to be used to 
feed the boilers, all tend to offset the ap- 
parent advantage of the higher vacuum. 
But we will allow that we can depend upon 
26.5 inches by vacuum gauge, and will so 
deal with it in future calculations. 

We must not overlook the fact that it is 
impossible to get the full effect of this 264 
inches—or its equivalent, 13 pounds— 
vacuum to act upon the piston, as there is 
invariably a back pressure which exceeds 
that due to the remaining 34 inches, and 
which is not indicated by the vacuum 
gauge. The vapor in the cylinder from the 
moisture, the friction in the exhaust pas- 
sages, and the variation in the vacuum line 
shown on the indicator card, by its rise and 
fall, and rounded corners by compression, 
etc., all tend to the mean back 
pressure above what is accounted for by the 


gauge. 


increase 
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EMERY GRINDING MACHINE. 


a condensing compound engine, one of the 
important questions which naturally arises 
is as to the most eflicient condensing ap 
paratus to suit the conditions, and its ca- 
pacity for producing and maintaining a 
good vacuum, 


Exactly what is understood by ‘‘ good 


TERMINAL PRESSURE IN LOW-PRESSURE 

CYLINDER. 

Having a condensing apparatus of proper 
proportions, and in keeping with the power 
of the engine, a good vacuum depends very 
much upon the terminal pressure of steam 
in the low-pressure cylinder. For instance, 


vacuum,” however, may be considered some- | let the load be allowed to exceed that for 


which it was designed, and the piston thus 
permitted to travel farther before cutting 
off, then, of course, the terminal pressure 
will likewise be increased; and as the den- 
sity of the steam becomes greater, then the 
condensing apparatus is taxed beyond its 
capacity, and consequently the vacuum is 
diminished accordingly. 

By observation I have found that the 
mean back pressure is approximately two- 
thirds of the terminal pressure, and so can 
be easily approximated when the number of 
cylinders is known. Referring to Table No. 
2, paper, we allow the terminal 
pressure to vary with the number of cylin- 
ders. With the use of these figures I have 
arranged Table No. 6, showing the probable 
mean back pressures resulting from the dif- 
ferent terminal pressures. 


TABLE 6. 
MEAN BACK PRESSURE 
URE CYLINDER. 


second 


APPROXIMATE IN LOW-PRESS- 


Absolute Terminal Press.| Mean Back Pressure. 


‘ 46 
6.5 13 
6 3.9 
5.5 36 


Example 6.—Find the approximate back 
pressure upon the low-pressure piston of a 
two cylinder compound condensing engine. 

Table No. 2 gives the terminal pressure 
as equal to 6.5 pounds absolute; then for 
mean back pressure, which is allowed as 
two-thirds of that, we have: 

Go < 06 = 4,3; 
TYPES OF CONDENSING APPARATUS. 

There are many different styles of con- 
densing apparatus now in use, and, like all 
other classes of machinery, some are more 
efficient than others. It is not necessary to 
attempt to make rules for more than two 
types, as the same reasoning, and possibly 
the same rules, with the exception that a 
change, perhaps, in the value of the coefli- 
cient, may be applied. The two types for us 
to consider at this time are, first, jet con 
densing; second, surface condensing. 


JET CONDENSING APPARATUS. 

This type of condensing apparatus is no 
doubt the most common one for land serv- 
ice, where fresh water can be had. It con- 
sists generally—though not always—of a 
vertical single-acting air-pump, with 
bucket containing the suction valves, and 
moving below a fixed delivery plate and 
valves at a velocity of about one-sixth of 
the engine piston speed. 


a 


Being connected 
by a side rod, it is driven by the main crank- 
pin. The condenser consists of a vertical 
hollow vessel, the upper end communicating 
with the cylinders by the exhaust pipe, and 
the lower end with the air-pump by the 
channel way, and the whole system made 
perfectly air-tight. Into the condenser and 
near the exhaust steam opening (above, if 
possible,) is introduced the cold water injec- 
tion sprinkler, or spray pipe, causing a 
shower of cold water to enter into and min- 
gle with the exhaust steam immediately 
upon its admission, thus producing a mix- 
ture of injection water and condensation 
water which is conducted through the chan- 
nel way to the air-pump, and by it pumped 
out overflow water called—to the 
hot well, 


as SO 
As the relative proportions of the various 
parts of this machinery should be dealt with 
by proper reasoning, we will take the most 
important features into consideration, and 
in the following order : 
Ist. The air pump ; 
Injection water. 


2d. Condenser; 3d. 


AIR-PUMP. 

To insure good proportions, and yet not to 
enter too elaborately into the less important 
features, we can figure the necessary volume 
of air-pump by a consideration of two im 
portant conditions: 1st, the total volume of 
the low-pressure cylinder ; 2d, the density 
of the exhaust steam. 

The volume of a single-acting air-pump 
can be determined by Rule 10. 

Rule 10.—Volume of low pressure cylin- 
der in cubic feet, multiplied by 3.5, and 





divided by the number of cubic feet con 
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tained in one pound of exhaust steam of the 
given density, thus: 

Vol. of cyl. in cubic ft 

Cubic ft. in 1 lb. of ex 

volume of air-pump in cubic feet. 


x 3.5 
steam 


Determine the diameter of a 


for a triple expan 


Brample 
single-acting air-pump 
sion engine with a low-pressure cylinder 52 | 
diameter « 60” stroke, assuming the stroke | 


of pump to be 15 
Novre.—The air-pump being single-acting, 


there will be for each stroke a volume of | 


exhaust steam equal to twice the volume of 


low-pressure cylinder. 


52” diameter inches area 
14.74 sq. feet. 


Then the exhaust steam 


2,123 sq. 


volume for each 


stroke of the air-pump equals 14.74 xk 5 X 
2 147.4 cubic feet. 
Table 2 


nal pressure in low-pressure cylinder of 


second paper—shows the termi- 


triple expansion as 6 pounds. 

Now, by reference to Haswell, in table 
Saturated Steam, we find that in one pound 
of steam at 6 pounds absolute pressure there 
are 61 cubic feet ; therefore we have for the 
volume of air-pump, 

14.74 * 10 x 3.5 
61 
The stroke of pump being assumed as 15’ 


- $.45 cubic feet. 





or 1.25 cubic feet, we 
vet 
8.45 ens 
45 = 6.76 sq. feet 
1.25 
or 973 sq. inches = 354 


diameter. 

For a double-acting 
air-pump the 
rule willapply, but the 
‘volume of steam for 
stroke the 
pump will be but one- 
half. 

Should the pump be 
independently 
of the engine, then the 


same 


each of 


driven 


relative speeds must be 

carefully considered, 

Table 
show 


7 is arranged 

the 
proportion of the air 
pump to that of the 
low-pressure cylinder 
in 
ent sizes, and is figured 
upon the 
formula to the nearest 
+ inch. 

JET CONDENSERS. 

This type 
denser 
used where the water 
for injection is not salt 


to relative 


a number of differ- 


above 


of con 


is commonly 


or in any way impure, 
and where part of the 
overflow’ is required 
Of 


Is 


to feed the boilers. 
often 
occasion to use impure 
but it 
at the sacrifice of the 
which 
otherwise 


course there 


water, must be 


heat, might 
be saved, 


and which is of con 


siderable value from a 
point of economy, when we remember that 
it usually reaches about 110 degrees, which 
means possibly a saving of 50 or 60 degrees. 
It remains now to provide a condenser of 
such a volume as shall be in proportion to 
the volume of the air-pump, but it is not 
essential to figure this with the same exact- 
it 
theless be governed by some simple rule 
I have found Rule 
11 to approach very closely to correct pro 


ness as for the pump, but should never- 
proportionately with it. 


portion, 


FOR VOLUME OF JET CONDENSER. 
Rule 11.—Volume of air-pump, multiplied 
by 4. 
Krample 7.—Find the diameter of a jet 


6 
air-pump. 


condenser 
31 


feet long, connected with a 
x12 
Here we have air-pump whose volume is 
9,057 c. in., and as the condenser is said to be 
wad) 


i~ 


long, the diameter will be nearly 
9,057 x 4 


503 sq. in, 258" dia. 
» 


AMERICAN 


INJECTION WATER. 

The quantity of injection water should be 
figured in proportion to the density and | 
temperature of the exhaust steam, and the 
volume of one pound, taking into account 
the temperature of the injection water upon 
entering the condenser, and the temperature 
of the overflow as it leaves the air-pump. 

It should be remembered that the steam 
has in it what is known as latent heat, to 


which the thermometer is not sensible, as 


well as the sensible heat indicated by the 
thermometer. Now the sum of heat de 
grees, consisting of latent and sensible heat 


| together, is to be regarded as the tempera 


ture of the exhaust steam. By reference to | 
a table in Haswell, find that in one 
pound absolute pressure the total heat is | 
1,112.5°, and that it increases with the press- | 
ure. Then if the terminal pressure equals 
7 pounds absolute, as would be in a single- 


we 


cylinder engine, we should have 1,135.3°. 


¥ 






| All 
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of this heat must be absorbed by the in- 
jection water, and so each pound of water | 
must carry off a certain quantity of this | 
heat, in addition to its original temperature; 

thus a number of pounds of water will 

absorb sufficient heat to reduce the mixture | 
to the desired temperature. 

Although there is no arbitrary rule, it is de- 
sirable to fix the temperature of the overflow 
at about 110°. Now, if the injection water is 
50°, and the overflow 110°, it will be seen | 


| 
| 
| 


‘that each pound of water will absorb 60 
| from each pound of steam; and if there are 


1,135.3° in the steam, and it is to be reduced | 
to water at 110°, it will need as many pounds | 
of water as there are sixties in 1,135.3 less 
110. 
To express it in algebraic terms: 
Let X = pounds of steam at t tempera- 
ture. 


HT = total heat in the steam. 

7’ = temperature of mixture. 

Y = pounds of injection water. 
X (H— T) = Y (110 — 50). 


1 (1,135.3 — 110) Y 60. 
1,025.8 = Y 60. 
y — 1,025.3 _ 
60 
Example 8.—Find the quantity of 50 
jection water required per revolution of a 


17 Ibs. 


in- 


i 
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INJECTION VALVES. 

The area of the injection valve to admit 
the necessary quantity of water into the 
condenser depends upon the velocity due to 
the head of water. Consequently the force 


TABLE 8. 
QUANTITY OF INJECTION WATER PER REV. OF 
ENGINE. 
JET CONDENSING. 


INJECTION WATER 50°. OVERFLOW 110°. 





Single-cyl- || Two-cyl- || Three-cyl- 
inder Water| inder Water inder Water 
per Rey. 


Low-press- 


ure Cylin- per Rey. per Rey. 














der. ; 

Lbs. |Galls.|) Lbs. |Galls.|, Lbs |Galls. 

ee ORE 3.9 | .47 3.6 | .43 
ee 48 57 44] .53 
a <a8'*.. 6.6 | .79 6 | .2 
26°'x42"".... 7.8 | .98 7.2) 87 
ne ee 10.4 | 1.24 9.5 | 1.14 

30/248"... 11.7 | 1.41 || 10.8] 1.3 
| 82/’x54’’.... 15 | 1.81 || 13.9] 1.68 

4 17.0 | 2.05 || 15.8] 1.9 
21.2 | 2.55 || 19.6 | 2.36 

23.7 | 2.85 || 21.9] 2.64 

28.8 | 3.45 || 26.7 | 3.2 

34.8 | 42 || 822] 3.8 

45 | 5.42 || 41.7] 5 

53.1 | 6.4 49.2 | 5.9 

61.5 | 7.41 || 57 | 6.8 

| 70.5 | 85 653 | 7.8 
|injection—that is to say, water under 


| high pressure—does not require so large a 


valve as for the common injection. In the 
latter, where the water is raised by the 
vacuum, and the lift 
does not exceed 15 feet 
or so, Rule 12 will be 
found about right for 
area of injection valve. 

Rule 12.—Volume of 
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TRIPLE-GEARED TWENTY-SIX 


TASLE 7. 
AIR-PUMPS. 
SINGLE-ACTING. 


SPEED OF AIR-PUMP EQUALS ONE STROKE PER REVO 


LUTION OF ENGINE, 
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Dia. Stroke Dia. Stroke. Dia. Stroke. Dia. Stroke. 
20''x36/’ 13 1544’’x8’’ | 15'’x8’’ 1444/’x8 
22’'x36"’ 15.8 1544’'x10’"| 16144’ x8’ 1614/’x8”’ 
24'’x42"/ 21.8 1734'’x10"" 1744" x10” 164e’’x10'" 
26’'x42"’ 25.8 19)6''x10/’ 184%4’/’x10' 18x10’ 
28 ‘x48’ 34.2 2249''x10’’| 2146''x10"  2034'’x10’ 
30/’x48"" 30 2134''x12''| 2234'"x10"’ 22''x10"’ 
82''x54'’ 50.2 2494'x12'’| 24""x12"" =. 28"’x 12" 
B4// x54’ 56.7 2644/’x12/’, 2516'/x12"" 2416''x12"’ 
36'’x60'’ 70.6  2944’’x12""| 2844'’x12"’ 2744'’x12”’ 
38’'x60/’ 78.9 31’°x12”" | 80'’x12"” =| 2884’'x12’ 
410 'x66" 06 $434’’x12’’ 83’’x12 8134''x12"’ 
116 8344/’x15’'| 8244''x15"’  3434/’x12"' 
150 88'’x15" =| 87''x15 3546'’x15’’ 
177 4149'’x15"’ 40/’x15 38l9!’x15"’ 
205 4440""x15''| 43x15" | 42" 15" 
235 4734/'x15'"| 4634/'x15/’ 4446''x15” | 


~ 
air-pump in cubic 
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INCH SHAPER.—SEE PAGE 5. 


two-cylinder compound engine. 
ure cylinder 38x60, and overtlow to equal 


Low-press 


(110°. 


of exhaust 
Table 
shows the terminal pressure as 6.5 pounds 


feet 
steam per revolution of engine, and 
9 


~ 


Table 7 shows 78.9 cubic 


absolute. Haswell shows that one pound 
of steam at 6.5 pounds pressure contains 
56.5 cubic feet. Therefore we have 
78.9 + 56.5 = 1.4 pounds of steam, 
or 1.4 & 17 = 23.8 pounds of injection water. 
Norre.—The weight of overflow water in 
the same given time would be weight of 
injection water plus the weight of the steam, 
which in this case is 23.8 + 1 
Table 8 shows the quantities for various 


- 24.8 pounds, 


engines. 

It is customary to speak of the quantity 
of injection water in comparison with the 
feed water necessary to make the necessary 
steam, which in this case, and allowing 12 
per cent. loss, would be 19 pounds of in 
| jection water for one pound of feed water, 





inches, divided by 520. 

EKrample 9.—Find 
the area of injection 
valve (not force injec- 
tion) for air-pump 31’ 
diameter X 12” stroke. 
31” dia. = 754” area or 
754 X 12 = 9,048 ¢. 7. 

9048 

520 
area = 4.7" dia. 

The injection valve 
is usually much larger 
than absolutely 
necessary for regular 
running, and is gener- 
ally partially closed, 

. but this is a good prac- 
tice, and provides for 
cases of emergency. 


== 49-4 (80. 20. 


is 


SURFACE 


The surface con- 
denser needs a greater 
quantity of water than 
does the jet condenser 
to condense the same 
amount of steam. This 
is due to the fact that 
the water, not being 
mixed with the steam, 
cannot absorb the heat 
so rapidly as it might 
otherwise. 

The construction and 
principle of the sur- 
face condenser is such 
that the exhaust steam 
and the circulating water are kept separ- 
ated intentionally, a cooling surface being 
generated by the exterior of a number of 
tubes kept cool by the circulating water 
within. 

The difference, however, in the efficiency, 
depends upon the construction of the par- 
ticular type of condenser, the extent of 
the cooling surface, and the more or less 
which the circulating 
water is allowed to act in the tube. 

In a good construction it is fair to allow 
about 10 per cent. more water than for the 
jet condenser. 


CONDENSERS, 


perfect manner in 


The extent of cooling surface also varies 
with different builders, but, according to the 
AMERICAN MACHINIST March 7, 1889, the 
Wheeler surface condenser condensed about 
102 pounds of steam per hour per square 
foot of surface. 
excellent 
hoped 


This must be considered 
and better than 


prac- 


tice, can be for 


’ under every-day conditions. 
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We give, on pages 4 and 5, two views 


of a new shaper which has been brought 


out by the Lodge & Davis Machine Tool | 


Co., of Cincinnati, Ohio. This machine is 
constructed with shifting belt-driving mech- 
anism, transmitting motion to the ram 
through spur gears, as shown in the illustra- 
tion, or with a friction-driving device, as 
may be preferred, the stroke in either case 
being adjustable without stopping, and the 
reversal made without shock or It 
will be noticed that the column and ram are 
of very heavy proportions, the length of the 
bearing of the ram iu the slide being such 
that, when out to its fullest extent, there isa 
bearing 31” long. 


noise. 


The head has an automatic feed in any 
direction or at any angle, and there is an 
improved feed motion for the cross slide, by 
which it automatically adjusts itself 
different heights of the cross-rail, and re- 
quires no attention 
height is changed. 

The table is of the box form, and the 


whatever when this 


work or the vise may be bolted either to the | 


top or to either side, the lower part afford- 
ing a very convenient receptacle for tools. 


The vise swivels to any angle, and is pro- | 


vided with extension jaws, enabling shafts 
to be held vertically for slotting, or other- 
wise working at the 
ends. There is also a 
swivel jaw, which en- 
ables taper or irregular 
work be 
readily held. The ° Iii 
table can be removed, i 
and work bolted direct 
the slotted saddle 
when desired. The 
cross-rail elevated 
by means of a screw 


shaped to 


i 
ul! 
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and bevel gears, which 
are entirely covered 
and protected from dirt 
and chips. A shaft of 
any length may 
passed under the ram, 
and operated upon at 
any point of its length, 
being held either in the 
vise or bolted direct to 
the table. 

The table has a feed 
motion on the rail, of 


be 


214"; a vertical move- 
ment of 164”. A 
double-friction coun- 
tershaft is furnished 
with the machines, 
which, for 
should run at a speed 


steel, 


of 260 revolutions, 
and for cast-iron 380 
revolutions. The ma- 
chine weighs 3,000 
pounds. <A view of 
the other side of the 
machine is given on 


page 4. 

The friction-driven 
machine referred to 
above has a friction device which automati- 
cally adjusts itself for wear, will plane close 
up toa line, and has shifting dogs provided 
with cushions, which prevent all shock. In 
this form the machine weighs 3,100 pounds. 

~>e -—— 

The Universal Radial Drill Company, 
Cincinnati, Ohio, continues to send out its 
This is really a conveni- 
Of course, 


monthly calendar. 
ence to those who receive them. 
in addition to the calender for the month 
there an illustration machine, 
with descriptive matter relating to it. The 
only suggestion we could make in the mat- 


is of some 


ter is that these monthly calendars be sent 


out a little earlier, so that they will be surely | 


on hand to take the place of the one for the 
previous month. 
— = i 

The Foundry Apprentices 
have begun their meetings at 40 Broadway, 
Albany, N. Y., at 8 o’clock p.m. Every 
foundry apprentice is invited to attend, and 
they will be assisted in their work by the 


Association 





. a j 
Triple-geared Twenty-six-inch Shaper. 
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CULTIVATION OF THE INVENTIVE CAPACITY: 





progressive journeymen molders of Albany. 
Mr. Geiselhart is trying to organize a good 


work at Albany, and he will be assisted by 


some of the best molders in a city noted for 
having good molders. If the young molders 
of Albany do not avail themselves of the 
opportunity they now have, they will make 
a mistake that they will be likely to regret 
as long as they live. 


<--> 

the Cultivation of the Inventive 

Capacity by the Solution of Con- 
structive Problems. 


On 


By LEICESTER ALLEN. 


The title of this article has been carefully 
chosen, and the word ‘‘ capacity,” as a col- 
‘lective term, comprising the several facul- 
ties brought into play in the solution of 
‘constructive problems, has been selected. 
| While, rarely, there appears a man so highly 


| strengthened by cultivation, like other facul. 
ties, that is to say, by judicious and well- 
directed exercise. 


of superiority between mechanics whose 


| Inventive capacity is the principal point 
| , 
|}moral character and manual skill may be 
| the same. While all may be equally dex- 
| trous in the execution of a piece of work, 
performed in a familiar and well-defined 
manner, whenever a new thing has to be 
with cultivated inventive 
faculties always rise superior to the others. 
So far as is known to the writer, there 
exists in no technical school any system of 
training especially directed to the develop 
ment of inventive skill. It is true that any 
technical curriculum comprises study which 
disciplines both separately and collectively 
the mental faculties above enumerated ; but 
the action of these faculties needs to 
directed further, and specially to the object 
in view, by actual practice. In mathematics 
it is not considered sufficient to develop the 


| selected, those 


be 


bombed 
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endowed by nature with these faculties, 
that, for want of a better superlative term, 
we call his talent genéus, it will be found, 
in the last analysis, that his inventive power 
lies, not in some vague, mysterious intui 
tion, but in a logical mind that can draw 
correct inferences from established premi- 
SES ; 
to correct 
those which are false ; 


in an analytical mind that enables him 
from data, discarding 
in natural and culti 
vated perceptive faculties that enable him 
to determine the effects of a given set of con- 


reason 


ditions, and through the exercise of which he 
is able to place clearly before his mental 
vision the exact statement or proposition 


in the ability to concentrate his attention | 
upon the problem in hand to the exclusion | 


of everything else, for the time being, and 
last—not least—a perseverance that will not 
denied—that cannot wear out. 
These qualities together constitute the in- 


be failure 
ventive capacity, and they exist in greater 


or less degree in all minds. They can be 


which defines the thing to be accomplished ; 


|ist would, notwithstanding the long trainin 


done, and the best way to work has to be 
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cold chisel at a machinist’s bench, without 
special practice at that work. 
training of niental faculties or their co-ordi- 


So separate 


nate exercise will fail to better qualify any 
mind to attack inventive problems, unless 
the co-ordinate exercise be directed espe- 
cially to invention. As an illustration of 
this argument, and as indicating a practi 
cable system of such training as has been 
above suggested, it is proposed, tentatively, 
to place before the readers of the AMERICAN 
MACHINIST some problems in invention to 
be solved, beginning with the following : 

The slide a in the diagram is constructed 
to move freely in either direction on the 
guide rods 4 6', the latter being rigidly 
held in parallel relation with each other, on 
a flat table or bed-plate, by rigid supports 
at their extremities, There are only four 
elements in the combination—the slide, the 
guide rigid and the 
table or bed-plate, the two latter not being 
shown in the sketch. 


rods, the supports, 


It is required to invent a mechanical de- 
vice that shall 
| direction 


move the slide a first in one 


through a= given and 


period of 
then to move it back in the opposite 


distance, 
|then allow it to rest a defindt 
| time ; 
direction through the same distance, and 
| allow it to rest a definite period as before ; 
| these motions to be alternately repeated as 
times as desired, but under the fol 
lowing restrictions : 

1. No crank and 


pitman, nor any anal- 


| many 


ogue of this mechanical 
movement, crank 


and slotted crosshead, 


as 


can be used. 
» 


The rack and pin- 
ion movement 


be used, 


cannot 


3. No screw. thread 
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in order to 


make an expert mathematician; it is also 


| power of accurate reasoning 
| necessary that this power should be exer 

cised in the solution of practical problems 
j}analogous to those which will be likely to 
| confront the student in the 


| 
of his profession ; and this practice in work 


actual business 
jing out 
| self-reliance attainable in no other way. 

| It will not be denied that practice in in 
the faculty. 
rhe habit of meeting and mastering difficul- 


| vention develops inventive 


| ties by new and original methods, increases 
| the power to meet and master others, pre 
cisely as practice in mathematical problems 
develops readiness in their solution. 

The mental powers have 
the muscular system. The constant 
of the the hand will not 
| make a pianist without special practice on 
that instrument, and the most skillful pian- 


“ 


| . 
| an analogue in 
exer- 
| 
| 


| cise muscles of 


> 


of the muscles of the forearm and hand, 
make a sorry business with the hammer and 


| 


problems gives a readiness and | 





HK 
lil 


He 
AD can be employed to 
affect the required 


mation, 


4. No spur gearing 
or bevel gearing is 


allowable. 

». Rock levers, rock 
Shafts and walking 
beams are excluded. 

6. The part or parts 
Which directly move 
the slide @ must have 
a uniform motion. 

7. Cams are not per 
missible, 

It be added 
that the problem has 
already been solved by 
the writer, that 
this be 


may 


and 
will 
given in due time, pro- 
vided of 
applies 
solution. 


solution 


no one our 
the 
It is 
earnestly hoped, how- 
ever, that an interest 
in this kind of study 
will be awakened, and 
that other original solu- 
tions will be called out. 
Only drawings or 
sketches of devices which are considered as 


readers 


same 


filling the requirements, under the restric 
tions imposed, with full explanations of the 
same, can be The 


sketches submitted need not necessarilv be 


considered as solutions. 
refined, the only essential quality being that 
they shall be intelligible. 

{|The reader 


will doubtless 


understand 
that replies to the above will be referred to 
the author, who will submit such seem 
best to him for further consideration at this 


oftice.—Eb. | 


as 


= 


It is estimated 
census 


froma consideration of the 
that what termed the 
wealth of this country, if equally distributed, 
would give something more than one thou- 


returns is 


sand dollars to every inhabitant. 


SR 


The dynamite cruiser ‘‘ Vesuvius” is to 
have another test of her guns, and it is inti 
mated that if it is not satisfactory she wil 
be converted into a torpedo boat—an ending 
not entirely glorious, 
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LETTERS FROM PRACTICAL MEN. 


Treatment of Steel, 
Editor American Machinist : 

I wish to say to your readers don’t, when 
asked to believe that steel cannot be over- 
heated for hardening in a lead bath; it most 
certainly can, and is. 

Don’t, again, when asked to believe that, 
so long as the heat is not too high, it does no 
harm for steel to lie and soak for hours at 
the hardening heat, either in lead or in an 
open fire; for it does. Don't, again, when 
asked to believe that it is the proper thing 
to do in all cases to let the piece in harden- 
ing stay in the cooling bath until thoroughly 
cooled, and that to take it out sooner is 
dangerous. Don’t be afraid to take it out, 
and by warming up the outside as quickly 
as possible (not sufticiently to draw the tem- 
per necessarily) equalizing the heat between 
the outer and internal parts, thus removing 
the antagonistic strains which produce hard- 
ening cracks. You don't believe in it’ 
Some of you do, and practice it, and if, as 
they state who do, it has changed the 
per cent. of loss from twenty or thirty 
down to less than one, don’t refuse to buy 
it, even if you don’t believe in it. Don’t 
expect impossibilities of Don't ex- 
pect it to be all alike. It is not best it 
should be. Try to get the right steel for 
any particular use, and then learn what 
treatment will put it at its best. As to 
methods, they are so varied, and still suc 
cessful, that it is likely that no universal 
rules can be formulated as to means for heat- 
ing and cooling ; but the steel itself will, if 
listened to, tell us what is necessary in the 
matter of amount of heat, which, for either 
annealing or hardening, is of vital import- 
ance. 8. W. GoopyEar. 

Waterbury, Conn. 


steel, 


Efficiency of Non-condensing Com- 
pound Engines, 
Editor American Machinist : 

Mr. James B. Stanwood, in concluding 
his series of illustrated articles in London 
Engineering, July 10, 1891, makes the fol- 
lowing statement: ‘‘ Non-condensing com- 
pounds are built, but do not as yet give 
great satisfaction unless carefully designed 
for a constant load. With variable loads, 
where the variation is great, they are of lit- 
tle value; until higher pressures become 
more common they are impracticable under 
such conditions. With good loads, such as 
to maintain constantly about six expansions, 
and 120 pounds boiler pressure, these engines 
have about the same economy as simple 
Corliss non-condensing 
pounds boiler pressure.” 

This is very broad, and a rather surprising 
statement, and I would like to learn from 
some of our engine builders and experts: 

First. Is it true? 

Second. If so, why is it true? 

Third. Have any experimental data on the 
subject been published? 


engines with 80 


Fourth. Is it necessarily true in the nature 
of things, or is there no remedy ? 
CRITIC, 


Babbitting Hubs of Locomotive 
Drivers, 
Editor American Machinist : 

We have had quite a number of articles 
lately on babbitting boxes in the columns of 
the AMERICAN MACHINIST, and I thought I 
would give the following, hoping it may be of 
interest to your readers, especially to those 
who do not work in a railroad repair shop. 
After an engine has been running some time, 
the inside part of the driver hubs as well as 
that part of axle-box that comes against it, 
are worn; so much so that it allows too 
much side motion, and must be taken up. 
Turning the boxes around will take up part, 
but generally the hubs are patched with 
babbitt. In the enclosed drawing, Fig. 1 
shows enough of the driver and axle to ex- 
plain the method. After mounting in lathe, 
the hub has a dovetailed groove about three 
inches wide and one-half inch deep, turned 
into it, also a few small grooveschipped, see 
a, b, c,d, eand f. The ‘‘mold,” Fig. 2, 
which is made of hard wood, in halves, is 





bored out in the lathe the size of axle, 
and sunk three-quarters of an inch deep, or 
the proper amount required, allowing enough 
stock to face off, after being poured and 
hammered. In cooling, the metal contracts 
away from the outer dovetail, and the ham- 
mering is done to repack the same. On the 
right, Fig. 2 shows the mold in place with 
putty filled in around the axle and outer 
edge, also around the pouring place. The 
mold is kept in place against the hub by 
straining a couple of slats between the mold 
and the opposite wheel. I asked the man 
who was pouring one, the other day, if he 
cared to have the metal very hot; he replied, 
‘* As hot as I can get it, for the cold axle and 
wheel soon made it cooler.” In answer toa 
question, if clay would not be better than 
putty, he said yes, or part clay and part 
sand, but it was not so convenient to get as 
the latter, and he used that which he could 
get best. 

In reading Walter B. Snow’s article on 
Drafting-room Points, I was reminded of a 
new kind of sensitive paper I was shown in 
the Capitol Building, Albany. It printed 





black lines on a white ground, and I noticed 


BABBITTING Huss oF LOCOMOTIVE DRIVERS. 


one print that was tinted in colors; it could 
be easily taken for an original drawing, only 
the lines appeared softer and uniform. 
Lying upon one of the drawing tables was 
a celluloid triangle, which I thought was an 
improvement on some other kinds, for the 
reason that it was transparent, and was not 
affected by the atmosphere, the edges always 
smooth and straight, and the price was 
low. I was told both the paper and trian- 
gle can be bought in New York. 
Wm. NEwrTon. 


The Fly Wheel Question, 
Editor American Machinist : 

I hope Mr. Begtrup’s query as to the ap- 
plicability of the theory of periodic varia- 
tions to modern engines will receive the at- 
tention which, in my opinion, it deserves. 
I have given considerable thought and study 
to the subject, and have quite extensive 
notes of observations, but they have not by 
any means the conclusiveness I could wish. 

Data are not easily obtained as to weights 
of wheels, etc., from some builders, and, 
moreover, it is not always possible to inspect 
the governor with the thoroughness desira- 
ble. 

As to the incandescent light changing in 
intensity 400 times a minute, I think there is 
no reasonable doubt of it. I have myself 
seen it change more than 400 times a minute, 


and, wbat is more, in one or two cases I have | 


seen a recording tachometer attached, and 
the same variation show itself exactly cotinei- 
dent with the ‘‘ waving” of the lamps. I 
have in mind at least seven or eight cases 
which are fairly well defined, 7. ¢., where I 


can remember most of the details, and a 


great many more where I simply remember 
the locality and little else, but it is a thing I 
have seen quite a number of times, and I am 
inclined to think those whose experience is 
much wider than mine could add evidence 
to the same effect. 

It does not by any means follow, however, 





that the variation was due to a light fly 
wheel in any case. I freely admit that. I 
have had some correspondence with engine 
builders that would lead me to think there 
was some need of the fly wheel as a supple- 
ment to the governor, and that, when the 
wheel rim was too light, irregular running 
resulted, which was corrected when the 
proper weight was provided; but the build- 
ers may speak for themselves, and I hope 
they will. 

The weight of reciprocating parts would 
have quite an important bearing on the ques- 
tion, but any weight there of course acts as 
an equalizer of motion to some extent. 

I doubt, in the absence of any exact 
knowledge on my part, whether the question 
of fluctuation of speed during one revolu- 
tion, as effected by governor and fly wheel, 
has been studied closely. I do know, how- 
ever, of some cases where irregularity of 
governor action has been traced to the fly 
wheel, and regular action secured by add- 
ing a little weight to it. I think investi- 
gations conducted with a sensitive throt- 
tling governor would be instructive. I 
have an impression, also, which I shall 
be glad to have corrected if it is false, 
that there are more cases of fluctuating 
speed during one revolution than there are 
‘‘hunting” governors. On the whole, I 
am rather inclined to think the theory of 
periodic fluctuations has some applica- 
tion to the fly wheel question, and I feel 
somewhat borne out in this belief on find- 
ing that the fly wheels of a certain ex- 
cellent engine, notably free from fluctu- 
ating speed, are proportioned just as 
they would be if the periodic fluctua- 
tions were worked out and provided for 
just as described in the papers on the 
subject. Nevertheless, this is not posi- 
tive, but only confirmatory evidence, and 
I hope the subject will not be allowed 
to drop, as so many are, without due at- 
tention. JOSEPH TORREY. 


The Gas Engine Question, 
Editor American Machinist : 

In your issue of August 27th you make 
some remarks about attempts “‘to beat 
steam,” and in doing so refer to the gas 
engine as being only useful for small powers, 
and not that it is cheaper, but because cer- 
tain conditions make it advisable to use gas 
or air; you also go on to say that no one 
would expect to run a 200 horse-power en 
gine as cheaply with gas as with steam. I 
must say that during the few years I have 
been a reader of your interesting paper I 
have been surprised that a motor that is 
playing such part in engineering circles in 
Europe should have such a small place in a 
goahead country like America. I think 
this is a branch of engineering that would be 
of considerable interest to your readers if 
you went into it carefully, and to give it a 
start I might mention a few facts. It is 
quite an every-day occurrence here putting 
down gas engines of 40 and 50 I. H. P. 
guaranteed to give from six to seven I. H. P. 
per 100 cubic feet of coal gas per hour, or 
with Dowson gas plant not to use more than 
1} pounds of fuel per I. H. P. per hour; en- 
gines are also working in pairs indicating 
170 horse-power with coal gas. I enclose 
you some papers that will give you further 
information on this important subject. I 
may say that we have on several occasions 
replaced 40 and 50 horse-power steam en- 
gines with gas engines, and done the work 





| One important point is that, where intermit- 


from 25 per cent. to 50 per cent. cheaper. 


tent power is required, the gas engine is far 

ahead of the steam engine in the matter of 

the economy of working, both as for fuel 

and attendance. PETER Burt. 
Glasgow, Scotland. 
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Foundry Ovens. 








By S. BoLLAND. 


To properly locate a foundry oven is a 
very important item in foundry construc- 
| tion, for many reasons. 


| Too frequently we find that no attention 


ry has been built, and then it is placed in 
one corner of the shop, thereby limiting the 
floor space considerably, as well as making 
that particular spot very undesirable to work 
near during the warm months. 

When it can be done, which is nearly al- 
ways, it is best to have the oven outside, so 
that the doors will come even with the in- 
side of the wall, and in such a position as 
will permit a ‘‘straight” track to be laid 
directly under one or more of the cranes. 
Another important consideration is, what 
kind of an oven to build. I must say it 
would seem that very little attention is paid 
to this part of the subject, for, go where you 
will, you find that the universal idea is to 
have a hole of some kind, with a very indif- 
ferent carriage, requiring ten times the help 
to move in and out that it ought to, on ac- 
count of the disgraceful roadway provided 
for it to travel on. 

The same may be said in regard to the 
methods of firing such ovens, ‘‘any way” be- 
ing considered ‘‘ good enough,” providing 
the cores or molds are dry ‘‘some time.” 
The thought that, by a judicious arrange- 
ment of these things, both time and money, 
as well as considerable annoyance, might be 
saved to all concerned, does not enter the 
mind of the originator; and so he pursues 
his way blindly, supposing that he is saving 
money for the firm by withholding the cost 
necessary for alteration. 

When an oven is to be built, care should 
be taken that it will meet all the require- 
ments of the shop, both as to size and equip- 
ment. 

Should an oven be required for a very 
small foundry, it is just probable that one 
or more of the very excellent rotary ovens 
now on the market will suffice, and be as 
cheap as anything which could be erected 
by the owner; but should it be that the 
amount of cores required are but few and 
small, a very cheap and handy device is to 
make cast or wrought-iron sides and back 
the required width and height, the sides to 
be provided with slides at suitable intervals 
on which to rest the shelves. The top must 
be provided with a hole having a raised 
edge, on which a piece of stovepipe may be 
fitted ; the front must be hinged on full size, 
so as to expose all parts of the oven at 
once. 

An ordinary fire-pot, with provision for 
draught underneath, can be set down in the 
floor and the oven set over, or the whole 
may be built within the plates, as shown at 
Fig. 5, page 7. 

Extemporized ovens of this class are very 
useful, even in large foundries, sometimes, 
especially when small cores are needed 
through the day. They save the annoyance 
and loss caused by opening the large ovens, 
thereby allowing heat to escape, materially 
retarding the drying of the molds. 

For large foundries something more elab- 
orate is necessary. If the business of the firm 
is a special one, with the same routine of 
work every day, it is well worth the time to 
consider what is needed to facilitate the 
rapid handling and drying of the cores and 
molds. 

The kind of furnace and its position, the 
place for the damper, and how to use it to 
get full duty from the fuel, are subjects 
worthy of consideration ; also, how to regu- 
late the damper in order to allow of the free 
exit of the vapor made during the process 
of drying, without interfering with the legit- 
imate draught required to bring out the best 
results from the fuel used. These and kin- 
dred subjects should interest the molder 
whose aim is to excel in these things. 

If the oven is intended for jobs that will 
require more than one night to dry them, it 
will be proper to set the furnace or furnaces 
so as to allow of easy access witbout dis- 
turbing the doors and allowing the heat to 
escape. To meet this requirement, pits must 
be made at the most convenient places out- 
side the oven, to communicate with the in- 
side by a fireplace, which can be built of fire- 
brick, either level with the floor or as much 
above as will allow of easy access from inside 
as wellas outside. The regulation bearers and 
grate bars can be used in the construction, 





| has been given this subject until the found- 


and a front erected on the outside with doors 
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after the manner of an ordinary boiler fur- 
nace. 
less than 18 inches below the grate bars, with 
ample room on all sides for firing and clean- 
ing. 

For an oven 12 feet by 10 feet, and 10 feet | 
high, one such furnace will suftice if its | 
dimensions are 4 feet by 3 feet, and 1 foot | 
8 inches deep. For rapid drying in larger 
ovens another furnace will invariably be | 
required. 2 

One great objection to this method of fir- ! 
ing is, that the heat is not evenly distrib- 
uted, some of the molds or cores being ina 
semi-green state, whilst others are burnt so | 
much as to be almost useless. To overcome | 
this, recourse has been had to several ingeni- | 
ous methods to secure a more even distribu- | 
tion of the heat. Oneis to build flues which | 
pass under the floor only in some instances, | 
and others have continued the system along | 
the walls and roof. | 

Iremember when we thought all trouble of | 
the kind above mentioned would cease after | 
we had laid down a perforated floor; but, as | 
in the former case, it was a comparative | 
failure, inasmuch as we did not obtain the | 
maximum amount of heat, nor was it evenly 
distributed; the extra heat at the end near- 
est the fire burnt out, and destroyed the 
castings so much as to make the arrange- 
ment almost valueless. 

For all ovens where one night’s firing is 
all that can be allowed, the method shown 
in the accompanying figures is the most ef- 
fective. as well as the cheapest, because, 
whether one or more furnaces are needed, 
they can be so placed as to be equidistant 
from the walls all round, thereby giving an 
almost uniform heat all through, at least as 
near as is practicable with open fires. I 
shall not dwell here on the possibilities for 
heating where there are good supplies of 
natural gas at a cheap rate; but it will be 
clear to all that the advantages which such 
offers ought to be made the best of. 

Neither is it required at this writing that 
I should enter into a description of all the 
elaborate systems of drying by the use of 
hot air and superheated steam; these meth 
ods are only to be thought of where there is 
not only the demand for such immense out- 
lay, but likewise the necessary genius to 
adopt them. I have no doubt whatever 
that if our foremen founders were better 
posted in such matters and able to make | 
themselves understood, employers would be | 
led to make vast improvements in their | 
working plant, as well to their credit as to | 
their profit. | 

In laying down an oven track be sure and | 
have it as wide as the oven will allow ; this | 
gives stability and allows for a good-sized 
carriage, which is a desideratum. But a| 
good carriage is terribly marred by having 
an insufficient roadbed. 





The best roadbed for an oven is made by | 


| 


good longitudinal timbers crossed by 12''x4’ 
I beams—wrought-iron—on which the ordi 
nary steel rails can be bolted. Ovens should 
not be made any higher than is absolutely 
necessary; the fuel required 
to heat the unrequired space 
being so much wasted. 

Where there is to be con- 
tinuous firing, either hard 
or soft coal, of a medium 
size, and good quality, may 
be used, but if all the coal 
needed is to be put on at 
once, then it is preferable 
that hard coal only should 
be used. 

I would here say that it 
pays to have a man of more 
than the common run of in 
telligence to look after the 
firing of foundry 
much may be saved by such 
a He will acquaint 


ovens ; 


man, 


himself with all their peculiarities, especially | vapor will carry along with it the heat also ; 
how to meet the various changes of the wind, | the fires will burn too rapidly, and the re- 


etc., which of course, affects the draught | sult will be even worse than before. 
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By a careful observation as to the condi- 


The pit in this case should not be|tion of the cores, every morning, he. will 


be able to modify his fire to suit the amount 
of drying to be done. If he finds that the 
walls and upper surfaces of the cores are 
covered with moisture, he will at once know 





Fig. 1. 


that there has not been a sufficient allowance 
of draught made for the escape of the 
vapor, but he knows also that if he should 
open his damper too much, to meet this 
evil, he encounters one equally as damag- 
ing, which is that too free an egress for the 
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The oven and carriage shown in the ac- 


companying figures were built for the pro- 
duction of column cores, round and square. 
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ways proving the advisability of preferring | inches thick, with roof composed of arches 
such a man, even at an advanced rate of | springing from seven 12-inch I beams. 
wages, to men of only ordinary caliber. 


Figs. 1 and 2 are end and side sectional 


elevations of oven and carriage racks, etc.; 


Figs. 3 and 4 are views of details. 

This oven is heated by two furnaces A A, 
Figs. 1 and 2, which are 4 feet long, 3 feet 
wide, and 16 inches deep respectively. 

A continuous flue B B, Figs. 1 and 
commencing 6 feet from door at C, Fig. 2, 
the same width as the furnaces, and 3 feet 
deep, running the whole length of the oven 
and out at the other end, supplies the 
draught, the damper being in the chimney 
at Z. 

The damper shown regulates combustion 
admirably, and allows for the minimum 
amount of coal to thoroughly dry all the 
cores up to 12 inches thick, without in any 


9 


am, 


sense injuring such as are smaller. 
The carriage, as will be seen, is a plain 


|one, put together in sections, and travels on 


a track 7 feet 10 inches wide; its length is 
20 feet, and it stands 2 feet 2 inches from the 
floor ; the side supports and upper frame, 
made in sections also, raises the platform, 
or table, # F, Figs. 1 and 2, 6 feet from 


| the floor ; this platform is 23 feet long and 


9 feet 4 inches wide, made in sections, with 
edges and one side planed true, and bolted 
firmly on the upper frame so as to form a 
perfectly even and smooth surface on which 
almost any kind of rectangular core may be 
made by the use of a pair of sides and ends 
only. 

The uprights which support the table 
may be utilized for carrying cores, by cast- 
ing holes in them through which eye-bolts 
may be secured. In these eyes racks may be 
made to turn either to the inside, as shown 
at G, Figs. 1 and 2, or they may remain 
parallel with the carriage, as seen at H, Fig. 
2, or brought outwards, as necessity occurs. 

An isometric view of the rack is shown at 
Fig. 4. 

Not desiring to limit the width of the 
oven by building in the walls stationary 
rack fixtures—which are never the right 
distance between—I succeeded in contriving 
a rack which answers admirably. As _ will 
be seen, the whole consists of nine fixings on 
each side of the oven, built firmly in the 
wall—parallel and straight with each other ; 
in the projecting ends of the bottom fixings a 
cup is cast, in which rest the 9 bars 3 inches 
in diameter and 9 feet long, held in position 
above by other fixings, built in the wall, 
with the projecting ends open, provided 
with a key-way with which to secure the 
shaft after all the arms have been slipped on. 

The whole arrangement will be seen at a 
glance by carefully examining Figs. 1 and 2, 
and still more plainly by referring to Fig. 3, 
A being the bottom, and B the top fixings 
spoken of, 

CU, Fig. 3, shows the arm, and D is a bush 
used to"raise the arms} toZallow of a larger 








core being inserted between 
them, as shown at J, Figs. 
and 2. 

It must understood 
that the bar is stationary, so 
that any of the arms can be 
turned out of the way at 
any time without disturbing 
anything which may be 
above or below. It will be 
readily seen that when all 


be 















































the arms, both on walls and 
carriage, as well as the up- 
per and lower levels of the 
carriage, are in use, there 
is certainly not much room 
lost, and when it is remem- 
bered that all that is needed 
to make a clear oven for 











other classes of work is to 
lay all the arms against the 
wall, as seen at J, Fig. 2, 
and strip the carriage of 
its upper rigging; one feels 


Fiy. 2. 








very materially, a full knowledge of which | take a middle course as near as possible. 


will enable him to guard against a very com- | 


either that the 
molds are not dried sufficiently, or that they 
are not burnt so as to be useless. 


mon occurrence, cores 


These are only some of the things which 
will come under the observation of a good 
man in such a position; his usefulness will 

‘manifest itself in countless other ways, al- 





He will 





I desired that none of the principles herein 
set forth should be violated ; it was my aim 
to occupy as much of the space as was prac- 
ticable without in any sense marring the use- 
fulness of the oven for any other purpose for 
which I might require it in the future. 

The dimensions are 16 feet wide, 25 feet 


long, and 12 feet high; the walls are 16 


recompensed for the extra 
expense incurred in fitting up an oven after 
this manner. 

And really I do not consider there is any- 
thing extraordinary in the expense of such 
an oven, for there need be no machinist’s 
help in the whole job; for allowing that 
proper clearance is given in all the parts de- 
scribed, everything can be lifted out of the 
sand and set into place without further 
preparation. 
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Railroad Tariff Rates. 


It has taken five years pretty constant 
work in England to get down to a par- 
liamentary revision of freight tariff rates. 


Just as was the case in this country, these 


| rates were held to be discriminating as_be- 
| tween different shippers. 


And there, just 
as here, the attempt at adjustment appears 
far from satisfactory. 

There appears to be only two ways to ar- 


to be 


range the whole matter—one is to let the 
railroads manage their own affairs, just as 


the other to let 
When 
there is 


an individual or firm does ; 
the State own and manage the roads. 
it comes to a divided management 
trouble, pretty certainly. 

As a counterpart, suppose the State inter- 
feres with—let us say—a machine manufac- 
turer, by a statute to the effect that he shall 
not sell a machine to one man for less money 
than to another. No one would believe that 
such action would be advantageous to either 
the seller or purchaser. Circumstances 
might make it advisable for the manufac- 
turer to sacrifice in price to meet the exigen- 
cies of his business. 

Perhaps not to the same extent, but never- 
theless to some extent, this may be true of 
railroads. Such action would, in many in- 
stances, break up the business of the manu- 
facturer. Is it not fair to assume that, in 
some it seriously hampers rail- 
road operations ? 

But in many respects there is a difference 
between the relation of railroad companies 
and manufacturers to the public. Railroad 
companies are granted very liberal rights, 
and by the exercise of these privileges the 
public suffer more or less inconvenience. 
Some localities are immensely benefited, and 
others are, perhaps, injured. It is the great- 
est good that must be considered, and, of 
course, it is natural to believe tiat this will 
come from no preference in shipping rates. 
Still in commercial matters this prefer- 
ence is given. Ifa party buys ten thousand 
dollars worth of goods of a wholesale house 
there is a substantial business reason why he 
should buy these goods at a cheaper rate than 
the man who buys only ten dollars worth. 
Railroads, to a certain extent, compete in 
this matter, just as wholesale houses com- 
pete. 

Railroads are run to make a profit for the 
investors. And while they should be held 
to a strict accountability to the public, 
long as they are run as they are they should 
not be obstructed by impossible exactments. 

Selfishness—pure, unadulterated  selfish- 
ness—builds railroads just as it builds ma 
chine shops and foundries. And the opera- 
tion of this selfishness, on the one hand and 
on the other, is to put rates and prices so as 
to bring about the best returns. 

Railroad managers have no inducement to 
prevent traflic ; on the contrary, 
every incentive to increase it. 
as in 


instances, 


SO 


they have 
And when, 
the instance of some western States, 
laws are enacted that interfere with a rea- 
sonably free action on their part, all business 
is likely to be interfered with. 

The whole subject—that of the relation 
of railroads to the people—is an exceedingly 
complex one, and should not be dealt with 
in the partisan spirit that at present prevails 


in this country. Perhaps it has been more 


broadly considered in England. We trust 
so, at least. 
When railroad companies are in league 


with other interests, and being so, seek 
off free competition, they should be 
brought to strict account. Otherwise they 
should be left to manage their own business, 


to 
cut 


BB 
Learning in Small Shops. 





We have referred several times to the ad- 
vantages afforded by small shops over large 


ones for young men who desire to learn the 
machinist’s trade, these advantages, briefly 
stated, being that not enough work of any 


me kind is usually done in the small ma- 


chine shop to make it possible to keep the 
learner too long on one job; the work is not 
subdivided, 


but is all done in one room. 


where observation of the entire process of 
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the faculties of invention and self-reliance 
are cultivated by the necessity for doing 
work once in a while which is far beyond 
the normal range of the facilities supposed 
to be found in the shop. 

We fear, that our declarations 
in favor of the small shops as compared 
with the larger ones for this purpose have, 
in some instances, been interpreted to mean 
that any small shop is better than any large 
one for learning a trade, which is not true. 
There are many small shops which are utter- 
lv unfit for any good mechanic to work in, 
and in which little or nothing can be learned 
except bad methods and habits of working 
that will have to be unlearned as the first 
step toward becoming a really 
chanic. 

It seems to be too often forgotten that 
cleanliness, system and good order are just 
as appropriate, just as necessary, and just as 
profitable in the small shop as in the larger 
one, and we consequently see many 
small shops in which there is apparently no 
effort to adhere to what is recognized good 
practice for larger ones. Drill presses, in 
which no drills or chucks can be used without 
first packing the shank with paper or emery 
cloth to make them stay in place and run 
approximately true; planers, which by no 
possible chance ever plane true or straight; 
lathes which have been so abused as to be 
incapable of performing any of their func- 
tions properly can only teach those who use 
them bad habits, and to be satisfied with 
very poor work. A really good mechanic 
keeps his tools in good order, if circum- 
stances will permit of his doing so, and 
where he shows no inclination to do this he 
is not a first-class mechanic, whether he be 
ina small shop orina large one. A good 
small shop in which good work is done ina 
good way, and by the use of good tools kept 
in good order, is the very best place in which 
to learn the machinist’s trade, but there are 
plenty of small shops that are utterly un- 
fitted for teaching anything that a mechanic 
ought to know. 


however, 


good me- 


too 


Something 


ape 
About Steel. 





Some tools do not need to be made of as 
good steel as others, but those which are in 
constant daily use planing, turning, chip 
ping or working metals, ought to be made 
of the best steel you can get. A certain 
amount of time and labor are expended in 
making a tool of any kind, and if this is 
put on good steel, it is saved many times 
over in the quality and quantity of work 
done. 

The difference in value between the best 
and an ordinary steel, in an average machine 
shop tool, would be from ten to fifteen 
cents. 

The better steel does more work, requires 
less frequent sharpening, and stands more 
re-working without injury, so that at a 
much higher first cost per pound it is actu- 
ally the cheapest to use, and you buy fewer 
dollars worth in the course of the year 

There is so much good common sense in a 
few words in the foregoing that we believe 
it should have wide publicity. 
the the 


It appeals 


to good judgment of proprictor 


and the mechanic alike. There are condi- 
tions under which steel may be used that do 
not call for special refinement. A steel of 
good grain and good strength answers all 
the requirements. What is required is 
something that will stand the wear, and 


Under such circumstances 
it would be foolish to pay a fancy price for 


stand the strain. 


steel. 
But when it comes to the use 
tools to be used 


of steel for 
in the machine shop—cut- 
ting tools—the price per pound of the steel 
of which these tools are made can hardly be 
considered, in an economical sense. 

Suppose a man is using a common tool, 
that, for example, requires to be ground no 
more than one-half as often asa tool made 
from a little cheaper grade of steel. What 
comparison does the cost per pound of the 
steel bear to the loss of stopping to put the 
tool in shape ? 

Then with the inferior tool there not 
only the loss from the cost of more frequent 
the 
but the tool is worn out quicker; 


1S 


of dress- 
that 
is, the cheap steel is gone, while the steel of 


‘dressing,’ the loss of cost 


ing, 





Now, under the conditions named, as_be- 
fore intimated, the cost per pound of steel 
is an insignificant item. The cost of work, 
and perhaps waiting, swallows it up, many 
times over. 

Then again in the instance of special tools, 
the higher 
grade of steel shows up to peculiar advan- 
tage. A little cutting tool weighing, per- 
haps, a half pound, may cost ten dollars to 
put in shape. If made of steel that will 
last twice as long as steel of an inferior 
quality, it will be readily seen that the price 
per pound of the steel is not worth consid- 
ering. 

We doubt whether this part of the subject 
has received due consideration. It is a most 
important one, so far as machine manufac- 
ture is concerned. 

Pace <a 

In our issue of Oct. 1 we published cuts 
and description of an insulating machine for 
electric wires and cables. This machine is 
made by John Royle & Sons, Paterson, N. 
J. By an unfortunate typographical error 
the location was given, in part of our edi- 
tion, as N. Y., instead of N. J. While this 
mistake will probably not confuse many of 
our readers, the most of whom know the 
location of Paterson, we make the correc- 
tion in the interest of any who may be misled. 

ee 
Literary Notes. 


costing a good deal to produce; 


The ‘‘ Proceedings of the Master Car Build- 


ers Association” (1891) are now being sent 
out. Itis a comprehensive volume, giving 


acomplete account of the proceedings of 
the association at its latest meeting, and 
what has been done by committees during 
the past year. 


POOR’S DIRECTORY 
AND MANUAL 
WAYS. 

This is a book which, in its present form, 
must prove invaluable to every one who has 
business relations with railroad companies 
or the officers of railroads. In the United 
States there are 859 active railroad corpora- 
tions, with nearly 10,000 officials. This 
book contains a list of all of these, classified 
by roads, in addition to which there are 
special tables giving complete lists of the 
various officers. For instance, there al 
complete list of general managers, one of 
superintendents, one of master mechanics, 
one of purchasing agents, etc., so that these 
may be readily referred to. 

There is also detailed information relating 
to street and private lumber roads, etc., and 
also regarding projected roads. The roads 
of Latin America are included, thus cover- 
ing the entire railway system of this hemi- 
sphere. The book contains nearly 500 pages, 
and is sold at $2 by the publishers, H. V. 
& H. W. Poor, New York. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 
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(483) W. H., South Boston, Mass., writes: 
Will you kindly give me the name of some 
good books treating on the construction and 
working of marine enginesand boilers? A.— 

‘‘Manual of Marine Engineering,” by A. E. 
Seaton, and ‘* Marine Steam Engine,” by R. 
Sennet.’ 


(484) S. S., Guilford, Conn., asks: 
you give us the mixture for making *‘ 
bronze”? We have a customer that has or- 
dered castings of this metal, but does not 
know the mixture, nor do we. A.—The 
mixture differs much, according to price ; 
thus, the commonest are 3 to 4 parts of 
nickel, 20 of copper; and 16 of zinc. The 
best are 5 to 6 parts of nickel, 20 of copper, 
and 8 to 100f zine. About two-thirds of this 
metal is used for articles resembling plated 
goods, and some of which are also plated ; 


Can 
nickel 





better quality lasts, 


the remainder is employed for harness, 
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furniture, drawing and mathematical in- | 
struments, spectacles, the tongues for ac- | 


cordeons, and various other small work. 


(435) W. L. E., New York, writes: Kindly 
answer through the columns of your paper 
the following question: What is the name 
of the curve made by a plane cutting a cone | 
along the line indicated in the accompany- | 
ing sketch? Note, the line is not parallel to 
the elements of the cone, but makes an acute 
angle with it. A.—The curve is called a 
hyperbola. Any cutting plane which makes 
an angle a with the base be greater than that 
made by the side, or an element of the cone 
having a circular base, will intersect the sur- 
face of the cone in a hyperbolic curve. 
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(436) R. N. J., La Grande, Oregon, writes: 
As a reader of your valuable paper I would 
ask where I could purchase a ‘small spring 
motor, made to order? A.—If you mean to 
have a motor built to order, which implies 
that you have your own ideas of one, put 
your ideas on paper, or, in other words, 
make a drawing of it, send it to any first- 
class machine shop, and it will be made for 
you. If, on the other hand, you wish to 
buy one that has been made to order for 
some one else, we cannot advise you; prob- 
ably the best way will be to write to dealers 
in machinists’ supplies and machinery. 


(487) T. W. BR., ‘Princes Bay, N. Y., 
writes: Kindly state in your valuable paper 
your opinion of the contents of an article re- 
cently published in an English engineering 
paper, according to which, arithmetic is the 
only science which a mechanical engineer 
needs to be acquainted with; so that a 
knowledge of arithmetic, mac hinery, and the 
use of tables is sufficient to make a man a 
mechanical engineer. A.—There are many 
mechanical engineers who have been suc 
cessful without any other knowledge than 
that of arithmetic. But we believe that one 
who possesses a knowledge of the higher 
branches of mathematics is more independ- 
ent of outside help, and can often fill posi- 
tions in which others would fail. 


(488) T. W. R., Prince’s Bay, N. Y., 
writes: Kindly inform me whether I can 
use, in following the course you recommend 
in your issue of February 19th, Davies’ Ele 
mentary Geometry and Trigonometry, which 
does not embrace spherical trigonometry, 
with as great success as the work of Prof. 
Olney which you recommend, and which 
contains spherical trigonometry? Is Davies’ 
new elementary algebra as good a book as 
Olney’s complete algebra, and can I use the 


former instead of the latter with as great 
success? A.—AIl of Prof. Davies’ mathe- 


matical works are good books, and if you 
have these on hand you need not get any 
other works treating on the same subjects. 
It was not our iatention in naming some of 
the works to convey the idea that those 
mentioned were the only good ones. 2. Is 
spherical trigonometry of any use to a me 
chanical or civil engineer? A.—Engineers 
have seldom if everany use for spherical 
trigonometry. If your time is limited you 
may skip it. 


(439) H. A., Boston, Mass., writes: Please 
settle a dispute. My friend H. and I started 
to learn the machinist trade in the same shop. 
Since I got out of my time I have been 
shifting from one shop to another, stopping 
from three to six months in each. I have 
worked in twelve or fourteen shops engaged | 
on marine, locomotive, stationary engine | 
and machine tool work, and in jobbing 
shops. In each I have always received first | 
class pay. My friend remained in_ the first 
shop, and claims that he will learn more 
than if he shifted around. Please give your 
opinion and reason. .4.—Much depends on 
the class of work done in the first shop, and 
on its management. If it is a first-class 
shop, taking in a great variety of work, your 
friend will probably do well by remaining 
in it, provided he devotes his spare hours to 
study. Undoubtedly, experience can be 
gained by working in different shops, but 
changing every three or six months amounts 
to roaming, which in the end will do no 





good, as the time is too short to get thor. 
oughly familiar with any subject. You 


have it in your own hands to decide the dis- 
pute. You should both start to do some 
particular work outside of your regular line 
that you have been accustomed to, and see 
who can do it the quickest and the best 








| practicability. 
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(440) W. H. B., Chicago, Ills,, writes: 
Enclosed please find blue-prints and descrip- 
tive matter of two new designs of steam en- 
gines on which I desire your opinion as to 
One of them is a high-speed 
single-acting engine, the piston of which 
contains a piston valve worked by a con- 
tinuation of the connecting rod, the lead 
being obtained through the angularity of 


| the rod caused by the crank-shaft being out- 


side of the center line of cylinders. In the 
compound engine the high-pressure cylinder 
is formed in, and isa part of the low-press- 
ure piston; the connection of the crank with 
the high-pressure piston is such that the 
horizontal movement of the latter, and the 
vertical movement of the low-pressure piston 
causes the revolution of the crank-shaft. 
A.—We have not given the whole descrip- 
tive matter, as we believe it will not be, 
without the drawings, of suflicient interest 
to our readers. In regard to the single-ac- 
tion engine, it may work well for a time, 
but since there are no means provided for 
taking up the slack motion of the valve, 
which is certain to occur by continual use, 
and since the connecting rod has to be dis- 
connected, and the cylinder head removed in 
order to get at the valve, we believe the de- 
sign is not practical. Another objection is 
that the lead and cut-off remain fixed, and 
cannot be adjusted to suit varying require- 
ments. The movements of the high and 
low-pressure pistons in the compound en- 
gine are not, in our opinion, mechanical. 
The high-pressure cylinder is surrounded by 
a vapor much lower in temperature than the 
steam, which is a detriment; and on general 
principles we believe that compounding the 
cylinders is not well adapted for single-act- 
ing engines. 


(441) Subscriber B, Montreal, Canada, 
writes: I desire to indicate an ordinary 
slide valve engine with automatic cut-off 
valve. Please inform me of the best way to 


arrange for the reducing motion, and where 
to place the two? gas plugs to which the 
indicator is to be attached. A.—The motion 
for the paper drum is very commonly and 


conveniently taken from the crosshead, re- 
duced to give the length of diagram de- 


sired. No plan for reducing the motion 
from the crosshead is universally applicable; 
circumstances must determine what plan 
can best be employed, and good judgment 
used in getting a motion that will, on a re- 
duced scale, represent that of the piston. 
We will give one example. The illustration 
shows the reducing lever a pivoted overhead 
to a temporary plank or timber, which 
may be extended down from the overhead 
flooring, or it may be a scantling braced 
from the top of engine bed to the ceiling— 
any arrangement that will present a suitable 
surface at the proper height. The segment 
bh is made fast to the lever, so that its semi- 
circumference is true with the pivot f upon 
which the lever swings, but may be set at 
any angle with the lever. The radius of > 
must be suchas to give the required reduc- 








radius should 
the length of 


the 
to 


that 
proportion 


is, 


motion; 
same 
as the proposed length of diagram 


tion of 
bear the 
the lever 
bears to the stroke 
may be readily 


of engine. The radius 
found by multiplying the 


length of the lever by the proposed length | 


of diagram, and dividing by the stroke of 
piston. For instance, suppose the length of | 
diagram is to be four inches, the stroke of 


| piston 24 inches, and the length of lever 40 
divided by 24, | 


inches : 40 « 4 160, which, 
gives for the radius 4 6,5 inches. At the 
lower end the reducing lever is connected by 


a short connection ¢ to a pin fast in the 
crosshead, or in an angle iron made fast to 
the crosshead. The lever « may be of any | 
convenient Jength not less than about one 
and one-half times the stroke of engine. 
The-length of connection ¢ may be about 
one-half the stroke of the engine. When 
the crosshead is at midstroke the lever a 


should stand in a vertical position, and the 
connection ¢ should, during the stroke of the 
engine, vibrate equally above and below the 
horizontal position. With this arrangement 
the chord d may be led to the 


any direction in line with thé — of the 


lever a, the piece > being moved, if neces- 
| sary, to accommodate the Hie See 
‘Indicator Practice and Steam Engine} 


indicator in | 


| Economy,” by F. F. Hemenway. On hori- 
zontal engines the best place for the indicator 


der; if it cannot be placed there, bent pipes 
may be screwed into the covers or into the side 
of the cylinder. The pipes you mention are 
too small; they should not be less than 4 


and direct as possible; and care must be 
taken that the piston does not cover the 
holes. 2 


cubic foot of water? A.—7.48 U.S. gal 
lons. 38. When heating surface per horse- 


the interior of the fire-box plus the internal 
area of all the tubes? A.—It is customary 
to take forthe heating surface the outer 
surface of the tubes, and the outer surface 
of cylindrical fire boxes above the grates. 
For rectangular tire-boxes it makes no differ- 
ence whether the inner or outer surface is 
taken. 4. Is one-third of the area of the 
boiler shell enough for steam space? A.— 
The allowance for steam room in a cylindri 
‘al, flue or tubular bviler should not be less 
than one-third of the diameter of the boi‘er. 








ECIALS 


Transvent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 











George B. Grant—Gear Wheels. See p. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
‘‘Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., 
Ice and Refrigerating Machines, 170 sold, oad all 
successful. David Boyle, 521 Monroe St., Chicago, Ill. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 
Adjustable Shrinkage Gauges. Pedrick & Ayer, 
Philadelphia, Pa. 
Link Milling and Slotting Machine. 
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Pedrick & 


Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

$13.00 I. Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, N. Y. 


Headquarters for Star Hack Saws, Miller’s Falls 
Co., 93 Reade Street, New York 
S. A. Smith, 23 So. Canal St.., 
for Appleton Mfg. Co.’s Emery ¢ 

Our Automatic Gear Cutting Machine will increase 
production 50%. The Superior Mach. Wks , Cley’d, O. 

Boston Gear Works, Boston, Mass. Gear cutting 
of every description ; noiseless gears a specialty. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For the latest improved Eccentric Hook, Con 
necting Rods and Stub Ends, address T. C. Dili Ma 
chine Company, Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass. 
thing in the line of Taps and Dies. 8. A. Smith, 2: 
S. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 


Chicago, Ill., agent 
irinding Machinery 


. make every 


Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son St., Chicago, Il. 

Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven, Conn. 

‘fwenty Years With the Indicator,’”’ by Thomas 


Pray, Jr. 10,100 sold. Price, $2.50. Order of book 
seller; take no other. 
Hyd. press, hyd. jacks, steam tables, accumula 


tors, cutting and stamping dies for sheet metal, “9 
press, etc. S. Hartley, 245 N.J.R.R.Ave., Newark, Nu 
Self-adjusting Hand-Screw for Pattern and ¢ se 


net Makers, Wood Workers. etc. Sample by mai 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 
Valuable Books for Mac biniats and Engineers 





Send for complete Catalogue to Norman W. Hen 
ley & Co., 150 Nassau Street, New York. 
Q5'/ ‘Only Drill Press built on 
32’ ‘Ko-rekt’ principles, 
37” even if they come from Jersey.” 
42// | Gould & Eberhardt, New Ark, N. 
| The Corliss Engine, by John T. Henthorn: : Man 
| ual especially adapted for every-day use. $1, free 
by mail. Egbert P. Watson & Son, 150 Nassau 
street, New York. 


Complete treatise on Screws and Screw-making, 
; with clear and concise e xplanation of the me wees: 
95 illustrations. Price, $1.25 postpaid. E. & N 
12 Cortlandt Street, New York. 


Do you wish to become an expert engineer: 
Hawkins’ Hand Book of Calculations will greatly 


Spon, 


laid you. 10 parts, 25 cents each, orin 1 volume, 
| $2.50. Catalogue. Theo. Audel & Co., Publishers, 


| 91 Liberty St., New York. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N 
| J. who have purchased from C. H. De Lamater & 
| Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 


‘* Progressive Examinations of Locomotive En 
gineers and Firemen,”’ by John A. Hill, editor of 
The Locomotive Engineer, is a new pocket edition of 
a practical work for locomotive enginemen,bya man 
with ten years of foot-board experience. Nearly 
600 questions and answers, colored plates showing 
position and color of all signals carried. Price, 5t 
cents. John A. Hill, Box 1736, New York. 


| Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish 

| ment, send for Circular of New Club Rates, and trv 

| it yourself. Address AMERICAN MACHINIST, 96 Ful 
ton St., New York, 





ison top or upper side at each end of cylin-| = 


inch diameter, and % inch bends, and as short | 
How many gallons are there in a} 


power is spoken of, does it mean the area of | 


“Binders ”’ for the AMERICAN MACHINIST. Two 
styles—the **Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St... New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, aiso the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2. 
postpaid. Published by John Wiley & Sons, 53 East 
| fenth Street, New York 








The of a cotton-mill is talked of at 
Hoschton, Ga. 
A cotton mill is reported as to be erected at 


erection 


Ala. 

A cotton-mill to cost $1,2 
Kansas City, Kan. 
Bros, will enlarge 
Dublin, Ga 


Columbia, 


50,000 is to be erected at 


Carter 
works at 


their brass and iron 
An electric light plant will be constructed at the 
Norfolk (Va ) navy yard. 
An Indiana party 
factory in Wharton, 


contemplates locating a pump 

Texas. 

The construction of a system of water-works is 

talked of at Collinsville, Ala. 
Machine being 

Texas, by P. Tancreer & Co, 


shops are erected at Morgan, 
Current report says that the Montgomery (Ala.) 
Iron Works are being enlarged. 
The Lake City (Fla.) Land and Timber 
will put in a phosphate mining plant. 


Company 


The Pittsburgh Bridge Company will increase its 
capital stock from $100,000 to $200,000. 

The Grand Trunk shops at Fort Gratiot, Mich., 
will be rebuilt on a much larger scale. 

A stock company will soon commence the erec- 
tion of a new steel plant near Irwin, Pa. 
the erection of a cot 
to cost $500,000, 


being made for 
ton-mill in Enterprise, Miss., 
A. B. Hart will 
Lake City, Fla; 
E. H. Murrell proposes to organize a stock com- 
pany to establish a wire factory at Lynchburg, Va. 
The Baker Iron Company, of Angeles, wiil 
erect a boiler and pump plant at San Diego, Cal. 


Plans are 


establish a fertilizer factory at 
capital is stated to be $100,000, 


Los 


The Lisbon Falls Fiber Company, of Lisbon Falls, 
Me., is adding new paper machinery to its plant. 
Sheldon Brothers of Natick, Mass., 


are having a 


40x100 factory erected for them in Walpole, Mass. 

The establishment of a fertilizer factory and 
storage warehouse is contemplated at Anniston, 
Ala. 

The George B. Smith Foundry Company, of Bos- 
ton, Mass , will erect a new brick foundry, 184x86 
feet. 

The Morgan Spring Company, of Worcester, 
Mass., 1s to build a new one-story machine shop, 75 


x90 feet. 

\ new machine 
tion by the 
ette, N. J. 


repair shop isin course of erec- 
Central Railroad Company, at Lafay 


J. P. Angell and others expect to establish a 15- 


ton ice factory and cold storage plant at Pine 
Bluff, Ark. 

E. C. Mason, of Chicago. UL, is investigating 
with a view of removing his $75,000 factory to Co- 
lumbia, 8. C. 


A new foundry and machine 
erected at Ala., 
ware Company. 


shop is reported as 


Tuscaloosa, by the J. Snow Hard- 


The A. K. Rarig Co., Buena Vista, Va., 
stated, put new machinery in its machine 


a cost of $100,000, 


will, it is 


works at 


It is stated that a nut lock factory will be estab 


lished at Newport News, Va., by L. H. Young, of 
Montreal, Canada. 
Tht Key West (Fla.) Gas and Eleetrie Light Com 


pany is reported as putting new machinery in its 
electric light plant. 

The 
is reported as to move 
ters at East Everett. 


of 


to more 


Norton Iron Company, Dorchester, Mass., 


commodious quar 





An electric transfer plant is being added to the 
East Buffalo (N. Y.) shop equipment of the Wagner 


Palace Car Company, 


The 
the 
new steel passenger car. 


San Jose (Cal.) Board is endeavoring tosecure 


location of a plant for the manufacture of a 


Springs 


Mem- 
to 


The Raleigh Railway 
phis, Tenn., will an electric 
operate its street railway. 


Company, 


erect power plant, 


The Atlanta (Ga.) Consolidated 
Company is reported as to put 


Street Railway 
additional machin 
ery in its electric power plant. 

It is 
Company, 


stated that the Brosius 
of Atlanta, Ga., 
of its sewing machine 


Sewing Machine 
will double the capacity 
factory 


The organization of a stock company forthe pu 


pose of establishing an iron foundry and machine 





shop is proposed at Bartow, Fla, 
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The Greenwood Oil-mill, Greenwood, S. C., will 
put in an electric light plant, and contemplates 
extending same to light the city. 

R.A. Moore & Co. will, it is reported, erect an 
agricultural implement factory, iron foundry and 
machine shop, at Wytheville, Va. 

The Pennsylvania Irom Works, of Lancaster, Pa., 
have resumed work after ten weeks’ suspension. 
Employment is given to 300 hands. 

The Erie City Iron Works, at Erie, Pa., have 
started up their new machine shop, which will 
neurly double their engine capacity. 

It is reported that the A. K. Rarig Company, of 
Buena Vista, Va., will put new machinery in its 
machine works at a cost of $100,000. 

¥. W. Wagener is reported as proposing to organ- 
ize a stock company, for the purpose of erecting an 
electric light plant at Summerville, 8S. C. 

The rumor that the machine works of Roanoke, 
Va.. have been leased to the Baldwin Locomotive 
Works, of Philadelphia, has been denied. 

The Milwaukee Bridge and Iron Works, Milwau- 
kee, Wis., was sold at public auction by Assignee 
Townsend to Julius G. Wagner, for $30,000. 

The Woodstock Iron Company, Anniston, Ala., 
is now having estimates prepared for rebuilding its 
No. 2 iron furnace, recently damaged by fire. 

The East Florida Ice Manufacturing Co., Ocala, 
Fla., has put in a new 80 horse-power boiler ; will 
also put in 15-ton ice machine during the winter. 


The Pocantico Hills Aluminum Company, of 
Westchester County, N. Y., have been organized, 
with Grosvenor P. Lowrey as an active co-operator. 

Sutherland & Blackman, Tallapoosa, Ga., are re- 
ported as erecting an addition to, and as to put 
new machinery in their iron foundry and machine 
shop. 

The Montgomery (Ala.) Light Company is report- 
ed as putting in a Thomson-Houston plant, and as 
making other improvements at its electric light 
plant. 

The Piedmont Guano Company, Charleston, S. 
C., recently increased their capital stock to $25,- 
000, and will put new machinery in its fertilizer 
factory. 

Work was begun on the new shop to be built at 
Florence, Mass., for the Ulrich Engine Company. 
The building will be ready for occupancy by De- 
cember. 

The Kremer Manufacturing Company has been 
incorporated by David McK. Lloyd, Wm. E. Wood- 
welland J. W. Orth, all of this city. The capital 
1s $25,000. 

The Georgia Phosphate and Mining Company, 
Boston, Ga., is building phosphate works and de- 
veloping mines ; its plant will have a daily capacity 
of 45 tons. 

Fred Balcom, of Chattanooga, Tenn., will, it is 
stated, make a proposition for the establishment 
of an electric light plant and ice factory in Bates- 
ville, Ark. 

J. F. White, of Fort Worth, L. B. Morrison, J. W. 
Hoover and others have incorporated the Victoria 
Iron Works, at Wichita Falls, Tex,, with a capital 
of $25,000. 

The Vandegrift Manufacturing Company is a 
new concern in Shelbyville, Ind., that is manufactur- 
ing wrenches, plyers and other articles of a similar 
character. 

W. G. Lansford, of Birmingham, has let contract 
for the construction of his iron foundry and ma 
chine shop at Attalla, Ala., to W. W. Garrett, of 
Fort Payne. 

The commissioners of DeKalb, [ll., will let the 
contract for the erection of an iron bridge to span 
the Kishwaukee River. It will be erected at a 
cost of $2.000. 

At Williamsport, Pa., $100,000 has been subscribed 
for the purpose of securing the works of the Back- 
us Portable Steam Heater Company, now located 
at Philadelphia. 

There is water-works agitation in Gilroy, Cal.; 
Berkeley, Cal.; Sacramento, Cal.; Boscawen, N. H.; 
Ukiah, Cal; Fayetteville, N. C.; Tacoma, Wash ; 
Northville, Mich. 

W. B. Gardner will receive bids until October 9th 
for building a new bridge across Bowlegs Creek, 
Ft. Meade, Fla. Plans and specifications can be 
had on application. 

At Chester, Pa. the facilities of the Lamoken 
Car Works are to be increased so that the plant can 
produce an average of ten cars weekly, instead of 
one per day, as now. 


The St. Louis Steel Foundry Company has estab- 
lished the manufacture of open hearth basic steel, 
by the Siemens-Martin process, in its newly rebuilt 
plant in East St. Louis. 

The Rush Bros., of Atlanta, Texas, have, it is re- 
ported, purchased a site at Alexandria, La., from 
Bringhurst & Roberts, on which they will erect an 
iron foundry and saw-mill. 

A permit has been issued to the National Screw 
and Tack Company, Cleveland, Ohio, to erect a 
brick building on Stanton street, west of Judson 
street, at a cost of $6 400. 


Plans have been prepared for a one story foundry, 
66x200 feet, to be erected at Beloit, Wis., for the 
Berlin Machine Works. It will be of common 
brick and .ron, and cost $8,000. 


The Cushman Chuck Company, Hartford, Conn., 
has issued a new catalogue of the great variety of 
chucks made at the works. The catalogue is one 
likely to interest mechanics. 





The J. Snow Hardware Company, Tuscaloosa, 
Ala., is reported as having erected an iron foundry, 
machine shop and furniture factory. to be operated 
in connection with its planing-mill. 

It is reported that the steel works south of 
Greensburg, Pa., which have been idle for about 
fifteen months, have been sold to eastern capital- 
ists, and will start up again shortly. 

New Orleans (La.) capitalists have, it is stated. 
made a proposition for the erection of an ice fac- 
tory. electric light plant, and the construction of a 
system of water-works at Oxford Ala. 

W. H. Harris, J. O. Lee, J. M. Frazee and others 
have incorporated the Maysville (Ky.) Fuel, Light 
and Steel Company, with a capital stock of $100,000, 
for the purpose of erecting a steel plant. 

The Buena Vista Furnace, at Lexington, Va., em- 
ploying several hundred meh, shut down on the 
23d ult., because of serious damages to the stack. 
It will probably be idle for several weeks. 


The Champion Saw Company has been incorpor- 
ated by F. G. Rohrkaste, New Brighton, Pa.; J. D. 
McAulis, New Galilee, Pa., and J. W. Forbes, Bea- 
ver Falls, Pa. The capital stock is $60,000. 

Humphrey & Sons are erecting a new machine 
shop and foundry at Joliet, Ill. The building is 150 
x50 feet, and the entire plant of the company will 
eventually be replaced with new buildings. 


The construction of cars will be begun next 
week at the car works at Madison, Ill. Machinery 
and material are being rapidly supplied, and men 
have been employed for the various departments. 

The report is current that the Gap Furnace and 
Rolling-mills, at Hollidaysburg, Pa... which have 
been idle for some time, have been sold to a New 
York corporation, which will begin work at once. 

L. J. Hunter, G. W. Evans and H. C. Hunter have 
incorporated the Lytle Safe and Lock Company, at 
Covington, Ky., to manufacture safes, vaults, 
locks, etc. The authorized capital stock is $100,000. 

The Bessemer Rolling-mills, at Bessemer, Ala., 
will be offered for sale on October 14th. The mill 
has 24 puddling furnaces, a 20-inch muck, 22-inch 
sheet, 26-inch plate, 8-inch guide and 16-inch bar 
train. 

The city council has passed a resolution to ap- 
propriate $35,000 for the construction of a bridge 
over Jones’ Falls on Lexington street, Baltimore, 
Md. The mayor can be addressed for further par- 
ticulars. 


It is reported that the Lone Star Iron Co , of Jef- 
ferson, Texas, represented by E. E. Overall, of Oak 
Cliff, will erect an iron furnace and steel plant at 
Dallas or Oak Cliff, Texas. Report is not as yet 
confirmed. 


The Foster Machine Company, now of Spring- 
tield, Mass., will remove to Westfield, Mass , where 
a new factory will be erected, and the works oper- 
ated by water power. The main building will be 
150x50 feet. 


The St. Louis Steel Foundry Company, of St. 
Louis, Mo., have commenced the manufacture of 
open-hearth basic steel in their new furnace, which 
has been erected in their newly rebuilt plant in 
East St. Louis. 


The Waukegan Iron and Steel Castings Company 
has been organized at Waukegan, IIl., and its works 
will probably be in operation by November Ist 
The company contemplates introducing the Bates 
process for steel castings. 


The directors of the Woodstock Iron Co., of 
Woodstock, Ala., have met, and decided to procure 
plans for the rebuilding of furnace recently de- 
stroyed by fire. The contract for its construction 
will probably be let soon. 


A bill has been introduced in the legislature 
authorizing the issuance of $40,000 of bonds for the 
erection of an electric light plant, and construction 
of a system of water-works, at Elberton, Ga. The 
mayor can give particulars. 





The Taylor Works, at Chambersburg, Pa., which | 
failed a short time ago, will again resume opera- 
tions in a short while. The $100,000 stock asked for | 
has been raised, and the works will start out under 
an entirely new management. 





A. P. Park, W. H. Ragland and H. H. Kirkpatrick 
have incorporated the Southern Produce and Trad- 
ing Company, at Paris, Texas, to construct, own | 
and operate refrigerator and other railway cars, | 
etc. The capital stock is $25,000. 

S. Wittkowsky has lately submitted to the Cham- 
ber of Commerce, Charlotte, N. C., a proposition 
to build a bridge across the Catawba River at two 
(r more points, connecting Mecklenburg County | 


with York, Lincoln and Gaston Counties. 


The Gap Furnace and Rolling-mills, at Hollidays- | 
burg, Pa., which have been idle for some time, were | 
sold to a New York corporation on the 15th inst., 
which will, it is reported, begin work at once. The 
works when in operation employ 600 men. 


The Standard Smoke Consumer Company has 
been organized at Portland, Maine, for the purpose 
of manufacturing and dealing in machinery and 
apparatus relating to smoke-prevention, steam, | 
stream-draught combustion furnaces, etc. The 
capital stock is $150,000. 


Bardons & Oliver have opened a shop at1to 3 
Water street, Cleveland, Ohio, where they propose 
to carry on a general machine jobbing business, 
giving special attention to the manufacture of 
brass-working tools They are both men of expe- 
rience as mechanics and engineers, 








An addition, 60x100 feet, has been built to the 
Todd Pulley and Shafting Works, East St. Louis, 
lll., to be used as a storage room. But it is so situ 
ated and arranged that it may be easily converted 
into an addition to the foundry proper, thus mark- 
edly increasing the capacity of the molding-room. 

The new works of the Franklin Brass Company, 
at Buchanan, Va., were destroyed by fire recently, 
and the engine and considerable machinery in 
jured. The works will be rebuilt at once, and tem- 
porary quarters have been secured where orders 
will be attended to as capacity will allow. 

Application has been made for a charter of in- 
corporation for the Alliquippa Steel Company, of 
Pittsburgh, Pa. The incorporators are B. Forst, 
J.S. Kaufman, Jno. T. McLaughlin, Jas. C. Russell 
and Jos. Kountz. The object of the proposed 
corporation is the manufacture of iron and steel, 
or both. 


On the 12th inst., at Quincy, Ill.,G. Watson French 
closed a deal by which the Quincy Metal Wheel 
Works becomes the property of a combination 
consisting of the Eagle Manufacturing Company 
and the Deffendorff Metal Wheel Works, both of 
Davenport, Iowa. The works will shortly be 
moved to Davenport. 

The city of Rochester, N. Y.. has been asked to 
further a proposition to extend the Charlotte Iron 
Works of that place, so as to include the manufac- 
ture of iron pipe, by subscribing $25,000 and the re- 
mitting of local taxes. The proposition has been 
favorably considered, and it is probable that the 
project will be carried through. 

The outlook for another steel-mill for the Monon- 
gahela Valley is thought to be very bright. It is 
projected by Pittsburgh and eastern capital, and is 
a consolidation of some existing concerns, with a 
reorganization and considerable enlargement. A 
tract of fifteen acres of land has been offered by 
the heirs of James Wylie, of Elizabeth. 

A charter has been granted to the Lloyd’s Sons 
Company, of Pittsburgh, with a capital stock of 
$200 000. The incorporators are Henry Lloyd, John 
W. Lloyd, Henry Balkan, Wm. F. Lloyd and Allen 
B. Wood. The new concern succeeds the old firm 
of H. Lloyd’s Son & Company, proprietors of the 
Kensington Iron Works, in Pittsburgh, Pa. 


Ground has been broken forthe foundation of 
the Shelby Bicycle Works, Shelby, Ohio. The con- 
tract calls for the completion of the building within 
ninety days, and it is thought that within four 
months nearly three hundred men will find employ- 
ment there. The Baltimore & Ohio Railroad 
Company is putting in aside track for the building. 

A permit has been secured by the Cleveland 
Foundry Company for the erection of a tinning 
shopon Platt street, east of Carr street, Cleveland, 
Ohio. The cost will be $400. The plant will be 
used for the purpose of tinning gray iron castings 
in accordance with arecently discovered process. 
Until that discovery was made it was possible only 
to galvanize the castings. 

Director Gibbons recently received a report from 
the police captains concerning the number of boil- 
ers in the city of Cleveland, O. The list was pre- 
pared for the use of Boiler Inspector Roberts. It 
shows that there aré nearly 4,000 boilers in Cleve- 
land, and the ordinance says that each of them 
must be examined every year—a physical impossi- 
bility with only one inspector. 


J. G. Speirs & Co., Worcester, Mass., are about to 
enter upon the manufacture of bicycles, and have 
acquired the tools and machinery formerly used by 
the Bullard Arms Company. A new building is now 
under construction, which will be of brick, three 
stories high, 15/x45 feet. An ell for boiler and en- 
gine, 65x35 feet, will also be erected. The company 
will manufacture a safety machine. 


At Wheeling, W. Va., last week, a meeting of 
those interested in the new Edison Electrical Com- 
pany was held. Robert Hazlett was elected presi- 
dent, and Andrew Mitchell secretary. A board of 
directors was chosen, consisting of prominent citi- 
zens and capitalists of Wheeling. The new com- 


} 7 : 2 
| pany propose to engage in commercial lighting, 


furnishing power for motors, elevators, etc. 


The Mollenhauer Sugar Refining Co., formed 
to manufacture and refine sugar from the raw 
material in Brooklyn, has been incorporated at 
Aitbany, with a capital of $600,000. The directors 
of the company, who are also subscribers to the 
capital stock, are John Mollenhauer, Frederick D 


j}and John Adolph Mollenhauer, Horatio G, Craig 


and Henry Seibert, all being residents of Brooklyn. 


Another demonstration of the tendency of east- 
ern manufacturers to remove to Chicago, Ill., is 
presented in the incorporation of the Chicago Elec- 
tric Wire Company, with a capital of $1,000,000, 
which recently received a charter. This company 
has been in business at Wilmington, Del., for some 
time, but will remove its entire plant to East Chi 
cago. About 500 men will be employed in about 
forty days, when the new works will bein running 
order, 


The Standard Raiiway Gate Company has been 
chartered in Maine, to manufacture the Standard 
railroad gates, car couplings, etc, The amount of 


| capital stock is $3,000,000, of which $700,000 has 


been paid in. The officers are: President, Geo. 
A. Reynolds, Utica, N. Y., and treasurer, Edwin 
Risley, Utica, N. Y. The directors are: George 
A. Reynolds, Henry Hopson, Edwin H. Risley, Wm. 
C. Harris, Eugene C. Kahler, and G. E. Grossmeyer, 
Utica, N. Y. 

Rogginger & Pritchard, Lexington, Ky., write us: 
We have opened a shop here, and will make a spe 








cialty of the lighter class of machine work. In 
our experience as model makers witha large north- 
ern concern, we have come in contact with a great 
many inventors, and there seems to bea general fee}- 
ingamongthem that they might be better served. 
We have acted on the hint and will always give 
the most careful attention to this class of work. 


Mr. H. L. Edge, who was formerly superintend- 
ent of the Edison Phonograph Works, has asso- 
ciated with himself his brother, William Edge, and 
Mr. C. E. Hathaway, of New York, and they have 
bought the plant of the Standard Cash Register 
Co., at Orange. N. J. They intend to manufacture 
and repair fine and light machinery, models, sew- 
ing machines. bicycles, etc. The name of the new 
concern is the Orange Machine and Repair Shop. 


The Pittsburgh, Fort Wayne & Chicago road is 
reported to have bought twenty acres of land in 
section 26, near Clark, Ind., for $600 an acre. The 
land lies about a mile northwest of Clark, and two 
miles southeast of Whiting, and is on the line 
of the proposed Calumet Terminal road. It is 
ciaimed that the road will build repair shops at 
this place, and will also establish a freight yard 
there. The road now has a stub running due south 
from South Chicago to Hammond, and it is sup- 
posed that the purchase of this land is the first step 
of the company toward extending this stub east 
from Hammond to the mainline. 


An Albany dispatch says: A certificate of the 
incorporation of the Buffalo, Kenmore and Tona- 
wanda Electric Raiiway Company, having a capital 
of $150,000, was filed in the office of the Secretary 
of State to-day. A railroad, about eight miles in 
length, will be constructed from the intersection 
of Kenmore avenue and Military road, in town of 
Tonawanda, to the intersection of Kenmore ave- 
nue and Main street, in the town of Amherst, and 
from the intersection of Kenmore and Deiaware 
avenues, in the town of Tonawanda, to and into 
the village of Tonawanda to the intersection of 
Young and Main streets. 


Palethorpe & Palmer, engineers and machinists, 
119 South Tilden street, Saginaw, Mich., make the 
following announcement: We are pleased to an- 
nounce that we have placed at the above location a 
complete equipment of machinists’ tools of the 
best quality, and are prepared to execute, in the 
best possible manner, all classes of machine work, 
designing and perfecting special machinery, de- 
signing and erecting steam and power plants, etc. 
We are dealers in engines, boilers, steam pumps, 
injectors, governors, lubricators, valves, etc., and 
trust, by close attention to details, to merit at least 
a portion of your patronage. 


Mr. A. G. Brown, with John Musgrave & Sons, 
Bolton, England, has prepared an elegant catalogue 
for that company, which comprises more than 280 
pages, finely printed and illustrated. While a good 
deal of space is devoted to showing engines of a 
variety of classes made by this company, as well 
as other articles of manufacture, the book is a 
good dea! more than a catalogue, as much of the 
matter isin the form of a discussion of engineer- 
ing subjects, treated in the well-known careful 
manner of the author. The book is well bound in 
cloth, and selis for one guinea, which is about five 
dollars and ten cents as we reckon money. 


The new Bessemer steel plant recently erected 
forthe Ashland Steel Company, at Ashland, Ky.. 
by the Pittsburgh Iron and Steel Engineering Com- 
pany of Pittsburgh, has been completed. The plant 
hasa capacity of about 400 tons per day. The plant 
is jointly owned by the Norton Iron Works of Ash- 
land, Ky.,the Belfont Iron Works and the Kelly 
Nail and Iron Company, both of Ironton, Ohio. It 
is expected that these three firms will consume 
about two thirds of the entire output of the plant, 
the balance being sold in the open market. The 
Bessemer pig-iron used in the plant will be made by 
the blast furnaces of the Norton Iron Works and 
the Belfont Iron Works Company. 


The Berlin Iron Bridge Company, East Berlin, 
Conn., recently shipped twenty three car loads of 
iron-building material at one shipment by a special 
train over the N. Y., N. H. & H. R. R., for the Com- 
panhia Nacional de Fojas e Estaleiros, Rio de 
Janiero, Brazil, S. A. This shipment is one of the 
largest that ever passed through New England, the 
combined weight of the twenty three cars being 
nearly 1,000,000 pounds. The shipment goes to 
Harlem River Station, N. Y., and is there lightered 
aboard a Brazilian steamer and shipped direct to 
Rio de Janiero. This building is for acar works 
for the Companhia Naciona) de Fojas e Estaleiros. 
Not only the building is to be furnished in this 
country, but also the tools and machinery for the 
entire equipment. 


The Wheeler Condenser and Engineering Com 
pany has recently filed articles of incorporation in 
the office of the Secretary of State at Trenton, N. J. 
The company has bought out the entire plant and 
business of The Colwell Iron Works at Carteret, N. 
J., which is one of the largest concerns inthis coun- 
try manufacturing vacuum pans and special ma- 
chinery for sugar refineries, salt works, condensed 
milk factories, etc. The Wheeler Company will 
continue to manufacture Wheeler’s patent surface 
condensers, and other of his specialties. The capi- 
tal stock of the company is $300,000, and the incor- 
porators are as follows: Fred’k Meriam Wheeler, 
of Montclair, N.J.; Aaron Vanderbilt, of New York 
City; Clifton H. Wheeler, of Brooklyn, N. Y.; Wil 
liam H. Hampton, of New York City, and Charles 
W. Wheeler, of Brooklyn, N. Y. The headquarters 
of the company will be at 92 and 94 Liberty street 
New York City. 
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Evaporator and Feed-water Heater. 


The accompanying illustrations show the 
construction of an evaporator, which is used 
on steamships for the purpose of obtaining 
fresh water for the auxiliary feed, supply- 
ing the water which is lost by leakage at 
the various glands. blowing of safety valves, 
etc.; this loss, with the modern triple-expan- 
sion engine using steam at high pressure, 
being sufficient to cuuse, in many cases, seri- 
ous difficulty with the boilers from the salt 
water fed into them where no evaporator is 
used. 

At Fig. 1 perspective views of the evapo- 
rator are given, the one at the right showing 
it as it appears when in use, while the one 
on the left shows it with the upper shell 


salt water is taken from the circulating dis- 
charge by the pipe A; but as the steam 
pressure in the evaporator shell is often 
above that due to the head of water in the 
circulating discharge pipe, it is advisable to 
use a small pump m, worked from the air- 
pump levers. By this means the feed water 
is discharged into the evaporator with cer- 
tainty and regularity. The outlets for the 
steam generated from the salt water, and 
for the water condensed inside the coils. are 
connected together as shown in Fig. 3, and 
flow through the pipe p p to the feed-water 
heater g, where the whole of the heat is 
utilized to raise the temperature of the feed 
water. These evaporators are in use in a 
large number of steamships sailing from 
British ports, and are giving the best re- 








raised to expose the heating coils, which sults. They are made in England by Thos. 
can thus be inspected, and, if necessary, Richardson & Sons, Hartlepool, and are 
cleaned. Referring to Figs. 1, 2 and 8 it being introduced in this country by Mr. 
will be seen that 

the apparatus  encianceee S mtes annonces IF CRC ce mat a 
consists essenti- im] WE os 1 


ally of a hollow 
cylindrical base, 
which may be 
made either of 
cast-iron 
brass, above 
which there are 
coils of copper 
pipe to which 
steam is admit- 
ted by the valve 
xX. The galt 
water comes 
through the 
check valve G, 
and covers the 
coils, the steam 
resulting from 
the evaporation 
being led off by 
the pipe H. 
The outer shell 
is raised by sim- 
ply breaking the 


or 













































joint at Y, and, 
when raised by 
the eye-bolt #, 
all the attach- 
ments go with 
it, so that none 
of them need be 
disconnected. 
While raised the 
shell rests upon 
the standards U. 

The four coils 
marked Z on the 
plan are in com- 
munication with 
the pocket S, 
from which they 
receive 
The steam, after 
passing up 
through — them, 
gocs to the coils 
marked M, 
which are con- 
nected by the 
shown, 





steam. 


h 


unions 
and passes down 








to the water Fig. 1. 
trap Q, from 
whence it is returned to the boilers. There Geo. A. Walker, 39 High street, Boston, 


is a glass gauge D, by which the height of 
the salt water in the shell can be seen, the 
proper height being marked outside There 
4 pressure gauge and safety valve 

the latter loaded to 10 
At O, Fig. 3, is a brass salinometer 


is also ¢ 
as shown, about 
pounds. 
cock for testing the density of the water, 
the brine being drawn off when necessary 
by means of the brass cock V. 

There are various ways of connecting the 
evaporator, the method which is recommend- 
ed by the makers being shown at Fig. 4, 
which admits of the heat in the generated 
steam being used to the best advantage 
The steam forthe coils is taken from the 
steam pipe of 
steam chest of the high-pressure cylinder, or 
any convenient source, It enters the evapo 
rator at J, and after passing through the 
coils falls as water into the trap Y. The 


the steering engine, from the | 


Mass. 
——-— eape 
The United Service Gazette (British) in its 
‘* Lord Charles Beresford, 
in accepting the invitation of the Conserva 
of North 
peats his former statements of the lack of 


last issue says: 


tive Association Kensington, re- 
war organization or of any mutual system 
of co operation between the naval and mili 
tury forces, and concludes with the follow 
ing remarks: ‘ All questions connected with 
national defense should, in my opinion, be 
outside the narrow arguments often to be 
met with in party warfare. It 
to the interest of the most rampant radical 


is as much 


as of the most sticky conservative to have 
our imperial defense managed on common 
| sense and business-like lines; if they were so 
managed its efficiency would necessarily be 
promoted, and efficiency breeds economy. 





I state most confidently that if any mercan- 
tile concern were managed with the same 


want of system, forethought and organiza- 


tion as at present holds over the two great 
spending services, mercantile business would 
be bankrupt in one year.’” 

=>: 

Seotch Water-way. 


The Proposed 





The idea of making 
Scotland seems a curious one, yet it is in- 


a separate island 


volved in the project, which is now being | 


discussed, of constructing a deep water 
way, available for vessels of the largest size, 
from the Forth to the Clyde, so as to unit 
the waters of the North Sea and the Atlan 
tic. 
are already two canals across Scotland—one 
from the Forth to the Clyde, and the other 
But these 
are useful for small vessels only and are not 


Of course, every body knows that there 


from Inverness to Fort William. 
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Fig. °. 
of great assistance to commerce, The pres 


ent Forth and Clyde Canal, whigh was de 
signed by Smeaton, was constructed just 


one hundred years ago—or, rather, it 


completed just about a hundred years ago, 
It 


thirty-nine miles long, but its depth is only 


after some twenty years’ labor. 


ten feet, and its width only fifty-six feet, so 


that it is of no use for sea going vessels, ex- 
cept those of the smallest size. 
The 


among engineers, by the chambers of com 


project which is being discussed 


merce and by the shipping world, and which 


rf | 


was 


Is some 


11 


|number of locks or other appliances involv- 
jing delay, and must also be on the most 
direct line which will prevent the fewest im- 


| pediments. Several routes have been from 
time to time discussed, but at the present 
moment attention is concentrated on two, 


and it is probable that one or other of these 
| will be support 


} of capitalists and parliament can be secured. 


selected if the necessary 
| —Cassells Family Magazine. 

| = 

The Watch Tool Company, 
| Waltham, Mass.. Sept. 2ist, adopted nine 
hours 


American 


as a working day. Their increased 


facilities during the summer give them the 


ability to produce nine 


in ten, and they have 


much work in 


as 


hours as formerly 
thought 


benefit of these developments. 


best to give their operatives the 
Mr. Web- 
ster, the treasurer of the company, has for 
a great many years been an advocate of the 
nine hour system 
work 


as applied to the class of 


done in watch factories and watch 


tool factories. 


8 INR 


A contemporary remarks that more than 
1,000,000 pounds of rubber is used annually 
for bicycle tires. It is a big story, but may 
be true, nevertheless , 





Machinists’ Supplies and Lron, 


New York. October 3, 1891. 

Iron—-American Pig—The market continues act 
ive, and the prices are steady. 

We quote: Standard Northern brands, No. 1 
Foundry. at $16.75 to $18; No. 2 is selling at $15.50 
to $16.50, and Gray Forge at $13.90 to $15. South- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.75 to $16 for No. 
2; and $14 to $14.50 for No. 3 

Scotch Pig—We quote Coltness at $23, and Egling- 
ton at $20.50 

Copper—The market is steacy, but rather quiet. 
Holders are asking 12%e. for Lake Copper, but 
there are no buyers at that. The bids are 12%4e., 


and some small lots might be taken at 1238¢c. Cast 
ing copper continues steady at 1144c. to 114¢c.; and 


Arizona Ingot at Ie. to 1244¢. 

Lead—Considerable Pig Lead changed hands for 
December delivery at 4.50c., and November deliv 
ery at 4.52b40c. ‘The latter price is now considered 
inside for futures 
‘Iter—The demand for domestic use is very 
7, and the market is termed nominal at 5e. to 
5 05e. for shipments and on spot. Bids are neces- 
sary to determine the actual values. 

Tin—A steady feeling has ruled the market, and 
speculative interest is active, Apparently, spot tin 
is not wanted. A sale of 25 tons for December at 
20. 15e. is reporte d. 

Antimony—A change for the better seems to 
have staying qualities. Prices are still tending up- 
ward, based on short supplies. 

We quote 10Me. for Hallett’s, 1344¢. for Cookson’s, 
and 10%c. for L. X, 

Lard Oil—The market is steady at 55e. to 56c. for 
Prime City. according to holder and quantity. 
Western on spot is quoted at 54e. to 55e. : 





* WAN TED* 


‘Situation and Help” Advertisements only inserted 
under this head. Late 30 cents a line for each inser 
thout words make a line. Copy should 
he sent to reach us not later than Saturday morning for 
the ensuing Kes i Answers addressed to our 
will he forwarder 


tion SEVEN 


Wee SNE 
Cule rf 
Ist-class pattern maker, English, age 35, desires 
situation as foreman. Box 79, AMER. MACHINIST. 
Exp’d draftsman with engn'g education desires 
to change. N.Y. or Bklyn. “Ph. B.’’? Am. Macu. 
Wanted— Foundry foreman capable of taking 
charge on jobbing and stationary eng. work. State 
wages and references. Box 80, AM. MACHINIST, 


Wanted— Position to sell machine tools. Have 
thorough practical knowledge and experience. Box 
77, AMERICAN MACHINIST. 

A skillful mechanical draftsman, recently having 
chargeof drawing-room, desires engagement; thor- 
oughly competent; ex. refs. Box 75, Am. Macu. 

Mech, engineer and draftsman with 9 years expe 
rience is open for engagement Address Machine 
Store, 89 East 4th street, New York. 

Wanted—A man to run a shafting lathe; state 
experience, references, and wages expected. C. W. 
Osgood & Son, Bellows Falls, Vermont. 

Wanted—Position by foundry foreman employed 
at present by one of the largest concerns in the 
country; refs. Box 74, AMERICAN MACHINIST. 

Position Wanted 
hvdraulic or electric 


To travel with or set up steam, 
: machinery. Correspondence 
solicited. Traveler, AMERICAN MACHINIST. 

Mech. draftsman with long experience in the 
drawing-room and shop, and also as salesman, de 
sires a position not at the drawing board. Execu- 
tive ability good. Box 81, AMERICAN MACHINIST. 

Wanted—A_ party having a plant of machine 
tools, money, or both to the amount of $4,500, to 
join the advertiser in building an est’d speciaity 
to enlarge business. Machine Tool, Am. MAcH. 

Wanted—Foreman or shop superintendent; thor 
oughly familiar with iron construction work, engi 
neers’ detail drawings, ete : permanent position 
toright man. Tron Works, 29 Broadway, N. Y 

Wanted—A foreman to take charge of floor and 
machire work for concern manufacturing pumping 
mach’y Applicants must state age and past exp. 
References required, Box 69, AM. MACHINIST, 

Wanted— Position as foreman boiler maker bya 
man of large experience with locomotive, station- 


has been put before ministers and parlia-| ary and all kinds of sheet-iron work; best of refs.; 
F = : 5 10 years as foreman. Address Box 61, Am. ¥ 
ment ina tentative manner, is one for the| ladhceaaennale _ Adare oO Am. Macu. 

‘ : : | Draftsman and designer of mach. tools, gen. and 
construction of a water-way from sea tO] spec. mach’y, familiar with modern shop practice, 
1 - or ees especially miller and turret lathe work, desires 
sea, Which will be capable of giving passage | 4 Change. Box 78, AMERICAN MACHINIST. 


at all times to merchant vessels of the larg 
est size and war ships of the greatest known 
caliber. Such a canal, to be of the greatest 


possible use, 


must have the smallest possible 


Position as foreman or tool maker, by a first-class 
|} mechanic of 34. Experienced on machinist and fine 
|} metal-working tools anc general machinery 
| Would like to take a position where a wide experi 

able to do drawing. Addres 





needed : 
AMERICAN MACHINIST. 


| Phila 
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Wanted—Three or four good machinist tool oon 


floor men for machine shop building steam engines, 


etc.: good wages and steady work will be paid to | 


good men. Apply, or address, Kenney & Co., 
Scottdale, Pa. 

Wanted—I 
and Tool Manfrs.. 


York agency for the sale 


ete. Address Box 70, AMERICAN MACHINIST. 

A competent young mech. engineer desires a po- 
sition as assistant ina N. Y. 
advertiser is 24 years of age, : 
cal experience, is a quick and reliable 
holds a Ba. Sc. degree, and can produce 
credentials. Box 76, AMER. MACHINIST, 

Amech. eng. of extensive practical exp. and cool, 


has had 4 years practi 
worker, 


sound judgment, at present chief of a large mfg. | 
solicits corres. | 
responsible 


est’b’m't, wishing to make a change, 
from mf’rs. having, or about to have, 
vacancy to fill. Engines, boilers and mill mach’y a 
specialty. Address Trustworthy, Am. MACHINIST 
A mechanical engineer with a varied practical 
experience, who has suc cessfully filled positions of 
charge and responsibility in mfg. concerns, is avail 
able. Experienced in machine design (including 


mach’y and tools forinterchangeable work) in mod- | 
ern machine shop methods and in the management | 


Also thor. familiar with account of costs, 
estimating, purchasing mach’y and supplies, and 
gen. management. Can, if required, 
superintend the erection of a complete mfg. plant, 
including building mach’y and all details, A1 ref- 
erences. Address M. E., AMERICAN MACHINIST. 


Wanted 


of men. 


desire to correspond with Machinery 
with a view of taking a New 
of their manufactures. | 
Satisfactory references furnished as to experience, 


engineering firm. The 


first-class 
New York. | 


design and | 


A superintendent of a factory for the | 


manufacture of very fine apparatus on the inter | 


changeable system. Much of the work done close 
ly approaches watch-work in character, 
of it is much larger. No one need apply for the sit 


| complete. 
but some | 


uation whois not fully conversant with the best | 
methods of turning out finely-finished and accurate | 
work, in brass, iron and steel, on the interchange- | 


able system, economically, and who is not in posi- 
tion to satisfy us in regard to his ability and expe- 
rience in the management of a factory, and in an 
economically and thoroughly systematic adminis- 
tration of same. The factory is equipped with the 
very best machines and appliances for the produc- 
tion of the apparatus, and has quite a large force 
employed; and the business is rapidly increasing, 
and new devices are constantly being designed, 
which add largely to the business, and which de- 





i MISCELLANEOUS WANTS * 


Advertisements will be inserted under this head at 
85 cents per line, each insertion, Answers addresse d to 
our care will be Yorwarde d. 








Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

fest Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for ~ — rn 
trade. Bluefield Lron Works, Bluefield, 

Corliss engs. and gen. mach’y designe vf ‘oul 
drawings made. A. W. Jacobi, 136 Liberty St., N. Y. 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

For Sale Cheap or Exchange—Eleven right and 
ieft modern Patent Automatic C ut- off Engine Pat 
terns & Drawings, from 10” to 20’, B9, Am. MAcH, 
light special machinery and 
Orange Machine and Repair 


To manufacture 
tools to order by 
Works, Orange, N. J. 


For Sale—Machine shop and satampgre $1,500 cash, 
cost $5,000; nearly all machinery; cause, sickness. 
Lock Box 182, Greenville, Ohio. 


For Sale, Cheap—Patent for friction clutch pulley 
and cut-off coupling, pate “.) oo h 24, 1891. J. 
Hoimes, Box 586, Waterford, 


For Sale—Beautifully finished 2m amateur Foot 
Lathe, swings 9’, with chucks, tools and drawers 
Apply 17 Cedar St., Room 15, New York. 


For Sale—Lot of partially completed two horse- 
agg engines, boilers, tubing, ete. American B 
& Sewing Machine Co., S. W. Cor. 20th and 
Weshineton Avenue, Philadelphia. Pa. 


For Sale—One 10x12” Ball Automatic Steam 
| Engine, used several years, in good condition 


Will sell cheap. 
ance, Ohio. 


Defiance Machine Works, Defi- 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 


| and electrical books which are given free with each 


mand for their production in large quantities me- | 
chanical skill of high order and much executive | 


ability. The position would be a permanent one, 
and a fair salary will be paid to the nght kind of a 
man. Applicants must state what experience they 
have had, and the class of work they have been 
engaged upon. and, if possible, give reference. Ad- 
dress Box 72, AMERICAN MACHINIST. 


barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





TEE. * COLD DRAWN 
John S.Leng’s Son & Co. New York 


EEL TUBEG 














«Bradley. 





Hammers 


ak REPUTATION. 


: Men test everything in this world 
by what it produces. 


2000 





> 
ee 


| IN USE 
:} BRADLEY & COMPANY, 








A SYRACUSE, N. Y. 
BRANCHES IN NEW YORK anpb BOSTON. 





WIRE: 
Its Manufacture and Uses. 
By J. BUCKNALL SMITH, C. E. 
$3.00 


JOHN WILEY & SONS, New York. 


Horizontal BEAMAN 


Spindle 
Drilling cone, 


AND 


Boring 
Machine, 


400 pages, t50 illustrations. 8vo., cloth, 















WANTED. 


A first-class Blacksmith and Wrought Iron Worker 
One that can take charge of works employing sev- 
enty-five men. Must be capable of making draw 
ings, calculating strengths, and do estimating. 
State salary required. Address 
BLACKSMITH, 
Care of AMERICAN MACHINIST, 
96 Fulton St., New York. 





Combination Center Drills. 


Made of the best steel, carefully tem 


pered, Sent postpaid to any address in 
he U.S. or Canada on receipt of price. 
\ 1.50 per doz. JoHN T. SLocoMB & Co., 


», O. Box 1339, Providence, R. I. 























VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


SWIVEL BASE. 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 

Send for catalogue 
Lof full line of the 
M@most improved de- 
signed, and best fin- 
Eished machinists’ and 
plumbers’ vises and 
small tools. 


HOLLANDS MFC. CO., 


ERIE, PA. 


STERLING'S 


PATENT 


ee Priction Pulley 
and Couplings. 


Satisfaction fully guar 
anteed All sizes from ‘4 
to 1,000 Horse Power 

Send for Circular No.1 


PATENT 


G@ Adjustable Reamers 


A set of 5 Keamers will 
ream any 
hole from 13 

Thoroughly 
practical 

Send for Circular No, 2 













Friction Pulley. 





possible size 
Ih to 4', in. 
tried and 


MADE BY 


gp Se idy CRANSTON 80, 


‘ia 
me} \\) 57 Park Street, 
“ NEW YORK. 











FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


METAL-WORKING =MACHINERY, 


OFFICE AND WORKS: 
Nos. 18 to 21 Main Street, 


SEND FOR 


FITCHBURG, MASS. 


= 5 = = Horizontal Boring anc 
CATALOGUE E. rrizonta one | and Drilling 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





FOR TOOLS. 








‘SIG WOd 





Drill Presses, 
Saws. 
on trial. 





Improved Screw Cutting LATHES 
Foot and Power. 
Shapers, Band, Circular and _ Scroll 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


Lathes 


SIDNEY, OHIO. 











ny 





Fine Taps, Dies, Reamers, Etc. 


Lightning and Green River Screw Plates. 


Mite -— 


Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presses, 
Tire Benders, Tire Upsetters and 
Other Labor-saving ‘ools. Send 
for Price List 


WILEY & RUSSELL MFC.CO., CREENFIELD, MASS. 
New York Agency, No. 126 Liberty Street. 





‘THE ee POWER HAMMER 





TCROFERGHOR DOS DOR DIOS QMS 


MSA DLO LZORGMAO" 











-No Rubber Cushions to wear out, 3 

-No Straps fo break,a 9 @ @ 2x3 
‘No Springs fo crystallize, 3 © @ 
adjustments to be made, & 3 
‘No alteration 1 iN ca for ss or 














7 — cy HAMMER CO., CLEVELAND, 0. 





ESSOPSS § DIEE 


MANUFACTORY, 





For TOGLS, DRILLS, 
DIES, &C, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





WILLIAM JESSOP & SONS, LD.|°™ENGENSE? | 0: Soin'staew"vonx, 





R. MUSHET’S 


“aaitwic STEELS, 


and 
PTET AMIC 


How to get the best results with “R. 
STEEL.” Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by. any other known Steel. 
This will make the first cost of “* Mushet’s” look insignificant. 


11 & 13 Oliver st., 


MUSHET’S SPECIAL 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
BOSTON, MASS, 
143 Liberty St... NEW YORK. 








SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


y 184 Washington St., 


BOSTON, MASS, 
SEND FOR CIRCULAR. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and one Price List Free by Mail 


We are prepared to take Contracts for applying 
titeam Pipe and Boiler Coverings in any part of the 


United States. 


BW. JORNS MANUFACTURING CO, 


87 Maiden Lane, NEW YORK. 













HVEJONGHFEEA ’ 


87 MAIDEN LANE, 














e* 





PATTERNS EY S iM AG (i l] Wee DESIGNS : 


Wilmington, Del. 


= MACHINE TOOL BUILDERS. 


C@ 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. L. 








Tousoy fe 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





“EBERLIN IRON BRIDGE CO, 


Office and Works: 


iy 
y ¢jan 
‘> . 


bd 


East Berlin, Conn. 





The above illustration shows an interior view of the Machine Shop designed and built by us for the 


Newport News Ship Building & Dry Dock Co., at Newport News, 


Va. The photograph was 


taken looking diagonally across the Machine Shop into the gallery floor, and shows the 
first and second floors in the iean-to and the traveling crane in the main portion 


of the Machine Shop. The building is 100 ft. 


in width by 300 ft. in length, 


the central portion being 50 ft. in width. two stories high, with a 


wing on each side 25 ft. 


in width. 
central portion of the building is served 


The floor space in the 
by a 


hydraulic crane as shown in the illustration. 


SEND FOR OUR ILL USTRATED CATALOGUE. 





¥ 
S. W. BOWLES, Jr., Western Manager, 


556 Rookery Building, Chicago, UL 


AGENCIES: 


W. FE. STEARNS, 
318 Odd Fellows Building, St. Louis, Mo. 





TELEPHONE CALL, S980 CORTLANDT. 





CABLE ADORESS, “RUNDLET, NEW YORK.* 





SEND FOR CATALOCUE. 


STER MACHINE SCREW CO. 








Manufacturers of Set, Yl «& 
Machine Screws, Studs. etc. 


C.H.BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


SN Y 
OSS Zh L SD 





J Bares. 
GEES SRE 





\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa. 









Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 





"5 VENGRAVER on WOOD\ wooD VENGRAVER on WOOD\G 


ANN’ ST. -+ NEW YORK: 
PISS 





BUFFALO. FO 


“ AX 
LCKEARS 


Lh Ke KLAR 





EDUCED PRICES OF 





C. 






No. INCH. PRICE. , No INCH PRICE. 
1 3... $35 | 8 2 . $1.10 | 
2 ea Small Set of 8—5.50 
3 34. 50 9.....2% 1.40 
4 1 60 10 3 1.50 
5 ; 144 A 7D 11 34% 1.70 
6 he: «« eo | i 4 1.90 
7 1% 1.00 Full Set of 12—12.00 
W. LeCOUNT, South Norwalk, Conn, 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d, 21 


Cross St., 







»LCOUNT'S LIGHT STEEL DOG. 


London, England. 





Ar 


use ¢ 


does 





Lauano, Farueovsn & Norzoy Ch 


objectionable 
Machine. 


rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 







WET EMERY GRINDER. 


1y amount of water easily applied without the 
of Pump, Hose, Treadles, Cocks, or any of the 
features common in’ this Class of 
Truing Device, which is inexpe nsive, 
the work perfectly and quickly. The w hole 


Send for 


DETROIT, MICH. 





SECON D-HAND MACHINERY. 


Planer, planes 54 inch wide, 24), feet long, 2 heads, 
Te neon - achine Co. 
124 feet a. r,2 hea 
a or Mi achine Co 
L. W. Pond. 
bD. W. Pond. 
E. Harrington, & Son. 
Cove Machine Co 


Planer, planes 72 inch wide, 


10 ft. car 
8 ft. long, 
8 ft. long, 
5 ft. long, 


Planer, planes 36 inch wide, 
Planer, planes 30 inch w ide, 
Planer, ray anes 30 inch wide, 
Planer, planes 30 inch wide, 
Planer, planes 24 inch wide, 6 ft. long, Harris, 
Planer, planes 24 inch wide, / > ft. long, L. W. Pond. 
Gap Engine Lathe, 28 inch swing over shears, 56 inc h swing in 
gap, 26 ft. bed, English Make. 
Engine Lathe, 21 ft. bed, Putnam Machine Co. 
Engine Lathe, 20 ft. bed, with three tool 
shafting rests, D. W. Pond. 
Engine Lathe, 18 inch swing, 6 ft. bed, Sheppard Lathe & Co 
Engine Lathe, 16 inch swing, 8 ft bed, yheeler. 
Engi..e Latie, 16 inch swing, 7 ft. 
A A pert Machine Tool Works 
Engine Lathe, 15 inch swing, 8 ft. bed, Porter 
4 Engine Lathes, 20 inch swing, 8 ft bed, Ames Mfg. Co. 
One 84 in, Swing by 20 ft. bed Lathe 
1 Pattern Makers’ Lathe, 20 inch swing, 8 ft. bed, iron shears, 
slide rest working in each, outside _ plate, tripod rest 
Shaping Machine, 12 inch stroke, ew Haven Mfg. Co 
Upright Drill, 30 inch swing, back geare F and self-feed, 
Hawes Machine Co. 
Upright Drill, 28 inch swing, back geared and self-feed, 
Lodge, Davis & Co. 
Putnam Machine Co. 
Wm. Sellers & Co. 
Schlencke. 
New Haven Mfg. Co. 
Morris, Tasker & Co 


54 inch swing, 
24 inch swing, 


Upright Drill, -8 inch swing. 
Bolt Cutting Machine, 1 1-4 inch, 
Bolt Cutting Machine, 1 1-4 inch, 
Slotting Machine, 9 inch stroke, 
Pipe Cutting Mac hine, 4inch, 

30 inch Boring Mill. 

Large Index Milling Machine. 


Two Double Stay Bolt Cutters, Bement. 


One 28 inch Upright Drill, B.G.& 8. F., J. E. Snyder, new. 
One 36 inch . ae J. E. Snyder, new. 
One Horizontal Engine, 10 inch Cylinder, 14 inch stroke. 

One Upright Engine, 7 inch Cylinder, 7 inch stroke. 


One 15 Horse-Power Upright Boiler. 


GEORGE PLACE, 120 Broadway, New York. 





FRICTION CLUTCH PULLEYS 
| and CUT-OFF COUPLINGS. 


'THE WooDcocK CLUTCH 
Simplest and bestin the world. Address 


| ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 












30 inch, 42 inch por 60 inch Pulley Lathes 


For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 





CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 

\ pitch of interchangeable pur 

wheels from 15 teeth to a rack 
clusive 

y For circular and prices, address 


R. M. CLOUGH, 
TOLLAND, CONN. 
































Having new and special machinery for 


CUTTING SOLID STEEL 


NUTS 


Of Small Diameter and Unusual Length 


(from six to ten times the diameter), with a 
perfectly square thread or otherwise, as de- 

sired, we advertise for work of this class for 
the machine where wanted in quantity. 
Send sketches of your requirements. 


RAND DRILL CO., 








LEIP LLDPE 


23 Park Place, New York. 


ZIV AA 2s 


“ORGES. 


wocenede 


BUFFALO ayeyeyn ee SET TI IN. Ye 


HENRY CAREY BAIRD & CO,., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


tw Our New and Revised Catalogue of Practical and Scien 
tiflc Books, 87 pages, 8vo., and our other ¢ ‘atalogues and Cir- 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 


CEO. A. WALKER, 


Sole Representative 


in U.S. of the numerous inventions of D. B. Mori 
son, Hardelpool, England, among which are Com- 
bination Evaporator and Feed Heater, for Marine 

oilers, Self-Oiling Piston for Indicators, Self- 
Closing Water Gauge. 


IMPORTER and EXPORTER 


Am prepared to intreduce in foreign countries 
(especially England and France) all kinds of Ameri- 
can Machinery, Tools and Appliances, having per 
sonally been forming connections with this end in 
view. In past year have placed large orders of 
American Goods in several large shops in England. 
ADDRESS COMMUNICATIONS 


Care AMERICAN MACHINIST, 
96 Fulton St., New York, 
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MACHINISTS’ SCALES, 
PATENT END GRA DUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. 














Y. 











THE “DODGE INDEPENDENCE ” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with G@REAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
:, Can be put on withoui 
disturbing the shaft and 
with the bushings will fit 
| various sizes of shafts 6’ to 

| 60’’ diameter in stock. 


COOKE & 60., 


) | MACHINERY & SUPPLIES. 
163 & 165 Washington St., New York. 


HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &o, 
—= Mention AMERICAN MACHINIST, 











GEARS. 


Cutters mathemati 
cally designed and 
made, either involute 
or epicyloid, for clocks, 
watches orsmall work. 


Am. Watch Tool Co. 


WALTHAM, Mass. 








THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BaRKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, B. C., England. 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U.S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men in the 
machine trades for whom we have done business. 


Epitome _of the World’s Patent Laws and Statistics 
Sent Free on Application. , _ 








Wanted PATTERN MAKERS 


The FOX MACHINE CO. 


FOR 

Pocket Memorandum Book. 
See Cut of “TRIMMER” in 

next week’s issue. 


Over 3,500 in Use. 






Write for Catalogue. 


Beware of Im- 
itations, 


THE FOX MACHINE CO., 


825 N. Front Street, Grand Rapids, leh, 





BRASS AND BRONZE CASTINGS 
A SPECIALTY. 
ye ee Castings guaranteed 


GEORGE HIBSCH, 4 1-2 Plain St., 


By a molder of 
true to pattern 
Albany, N. Y. 








WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WORTHINGTON 
SS LIBERTY STREET 
N KV W 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 





Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
86 Queen Victoria St., London, Eng. 





HOWE’S! 


STEEL. 


TAPS, DIES, PUNCHES, GHISELS, 
DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 


127 OLIVER ST., BOSTON. 


228 LAKE ST., CHICACO, 









3 circular and price list to 


; ADAMS . 
Attomatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in ontstonee. The 
Sens head is made entirely of steel. No links, 
¥ ‘ aps, cases ases, blocks or die rings in or about the head, 

— Palen Seda: eads and Dies Furniched. Write for descriptive 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ml., U.S. A. 


; Agents for Gre at Britain, CHARL ES CHURC HILL & co. 
SAG ag Sf Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


levers, 











Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 


333 E. 56th St., N. Y. City. 

Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft 
ings, ‘boxed and ahippe sd on receipt of 8 
blue prints of working drawings, extra. 


tand Brass Bear 
.00. Three sheets 





STEVENS PATENT 
SPRING SCREW THREAD CALIPERS 


Leader, No. 71. 
Price, by mail, po stpaid., 
3 inch, $0.75 | 4 inch, $0.90 | 5 inch, $1.00 

These Tools, for fine wor kmanship and 
finish, have no e qual in the world. 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists’ Tools. 

EB™ Illustrated catalogue free to all. 
3. STEVENS ARMS & TOOLCO, 
P. O. Box 321, Chicopee Falls, Mass. 


ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS, 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL DESIGNED. 
MATERIALS OF THE BEST. gf 
Special Prices. Send for Circulars. # 
Springfield Mach.Too! Co.@ 

SPRINGFIELD, OHIO. 











American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of Implements for 
Standard Measurements. 


Over 
48,000 
in Use. 











Flat Bar Gauge. 
JAS, A, TAYLOR & CO. 


Crescent Gauge. 





MINER 


successor 


_NEW MP 





APPLICATION. 


THE HORNER 
MACHINE CO., 


HOLYOKE, 













for inventions procured 


MASS. 
Litigation, Searches, Opin. 
ions, &c. Trade Marks, La- 


PATENTS : ae 


- NOTA McGILL, Attorney-ateL aw, 
ATLANTIC BUILDING, WASHINGTON, D. C. 





i 


7 STANDARD 
PUNCHES 
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BELLOWS 


Beam Micrometer 







Send for CATALOGUE oy 


STANDARD TOOL CO, Athol ass, 









tm QTILES & PARKER PREGS C0., 


Middletown, 
MANUFACTURERS 


Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


Comnre 
OF 















Slitting Shears, for 
Rolling Mill and other 
Work, Tinners’ and 


a Canmakers’ Tools. 


PUNCHES and SHEARS, 
For Boiler Makers, Bridge m 
and Ship Builders, Arch’! 
Iron Works, &c. 


E. W. BLISS COMPANY, L't'd. 


BROOKLYN, N. we 


Manufacturers of 


HORIZONTAL BORING MILLS. 
_ VERTICAL AND TWO-SPINDLE MILLING MACHINES. 


TOOLS FOR WORKING SHEET METALS. 


’ Drop Presses, Forging Presses, Dra Drawing Presses, Lever Presses, 
Embossing Presses, &c., &c. 
Dies of all kinds, 
Squaring, Trimming and 








THE BUFFALO! STEAM PUMP CO. 


BUFFALO, N.Y. é MANUFACTURERS OF 


‘ mas PUMPS 


men ATs =) SEpp= Se: 


THE CANTON STEAM PUMP CO., ©4320" 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Crass. 
Discounts and Terms on Application. 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc.. Ete. 






















Xie X 2a 








fil 


ial - a | 


in Mine Pump. 





SNOW ‘STEAM PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
aN COMPLETE STEAM PuMP © 


Vans FT 





Maslin’s Patent Steam Pump. 


Chea wed and Best Automatic Steam Vac- 
uum Handles DIRTY and GRIT- 
yg LIQt IDS without Oil orCare. Sim- 
plest, and most durable Pump made, as pare 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- 2@ 
poses, Send for Circulars. JoHN MASLIN & Ze 
3on, Sole Mfrs., 165-167 ist St., Jersey City, N.J. 


The Moore & White Co,, 


16th St. & Lehigh Ave.., 
eee PA. 


10 SIZES FROM $7 19 $75 | 
"WATER SUPPLY TANKS. | 
\\ FIRE PUMPS & Tc, 
& WRITE FOR 
“XS PRICES AND 
Pe SCRIPTIVE. 


CIINNATI, Our 








Bussell’ s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted. 





The Moore & White - 
Friotion Clutches 


Cut-Off Couplings, 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


No Bolts or Serews, 
For full information, address 


- REESE & CO., Sole Manufrs. e9 


Ss. 
182 FoLrom STREET, YORK. 


OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa, 


GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 























Send for Catalogue and Prices. 


AMERICAN MACHINERY IN ENGLAND. 


We have been introducing AMERICAN MACHINE TOOLS for 25 years, and supply Govern- 
ment and all Leading Engineering Firms. Largest stock of AMERICAN TOOLS in Great Britain 
on show in our London and Birmingham Warehouses. 


CORRESPONDENCE WITH MANUFACTURERS AND USERS SOLICITED. 


CHARLES CHURCHILL & CO., Limited. 
Branch Warehouse, BIRMINGHAM. 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 


es as ha 


ail) las 4 Corral SLSR HY 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 


Root’s Taree Blast Rotary Blower. 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


= ¢ 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8. S. TOWNSEND, Gen. Aet, 2 ' 
COOKE & C0,, Selling Acts, § “NEW YORK, 


In Writing Please Mention This Paper, 


Endorsed by Practical Mechanics Everywhere. 














Belt Power Air Pump and 
Condenser. 


. The CONOVER MPG. 00, 
CONSULTING « 
MECHANICAL ENGINEERS 


- + STREET, 
W YORK. 
No aietome 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. ame with same 
economy as en 
Adapted toall. ‘Kinds of En- 
_ gines. Send for Circular. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 
Satisfaction Guaranteed in Every Case. 








163 & 165 
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NEW YORK, N. Y¥. 
41 Dey Street. 





Fuel—Rapid veneration of Dry or Su 
tenance—Kase of Transportation anc 
possessed by the “* Wharton-Harrison ” form of boiler. 
Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4 H.P. 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. 


Absolute Safety from Destiuctive Explosion—Highest Attainable ene 
rheated Steam—Durability—Low Cost of Mai 
General Kfticiency are among the advantages 


187 La Salle Street. 


ATLANTA, GA. 
9 No. Pryor Street. 





Te Lowe Bouet 


WITH ALL pechivsahers bh: 








THE BEST TWENTY YEARS’ RECORD 
IN EVERY RESPECT OF 
ANY BOILER. 





teed 
train 


DRY STEAM 


FURNISHED BY 


THE 


SEPARATOR. 


The Pond Se 


to relieve t 
ed water, 


water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING €O., 


St. Louis, 
Kansas City, 
Dallas, 


POND 


a is guaran- 
e steam Of all en- 
and return this 


Chicago, 
Omaha, 
Seattle. 





Send for Desorivtion and Information on Boilers. 


THE BRIDGEPORT BOILER WORKS, 


BRIDCEPORT CONN. 








a Patent Stamped Brass Letters. 


The Best for Wood Patterns. 10 Sizes. 
H. WHITE, 44 N. 4 St., Phila., Pa. 





THOS. H. DALLETT 


York Street & Sedgley Ave., 
Philadelphia. 





ing Machine 


other Machinery. 


Manufacturers of 
Portable Drills, 
Drills, Boiler Shell Drills, 
Light Drill Presses. at 

ELECTRIC MOTORS, ” 


Specially adapted for driv- 
ools, Cranes, 
Elevators, Pumps, Pressesa: d 


ELECTRIC GENERA- 
TORS, 


For installation of Com- 
plete Power Plants. 


& CO., 


Hand 












PATENT OILERS, 


Government Regulation 
WPoP SAFETY VALVES, | 


For Stationary, Marine and Locomotive Boilers. 


yJ. E. LONERGAN & 6O., 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


FINIS 


CYLINDER SICHT 
FEED CUPS. 


BRASS FOUNDERS ANDsg 











PUNCHING = 
© BOILER A 


L’ i 


sein 








SHEARING 


MACHINERY 
ROLLS, > 


RUN 
Wifon {in 
al 




















Send for Catalogue D. 


Using any kind of water. 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
Hard Sheet Steel Troughs 
Easily Cleaned. 


HopPes MANUFACTURING Go., 
SPRINGFIELD, OHIO. 





WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. 





The best non-conductin 
Steam Pipes and Boilers. Can 
removed and repeatedly reapplied. 
ITS PLASTIC NATURE maseees AN ABSO- 
Requires less thickness than “any other 
covering, and is therefore the CHEAPEST. 
FOSSIL MEAL CO., 2 Cedar Street, N. Y, 


LUTELY TIGHT 


material known for 


be easily 


. GIESE, Proprietor. 


“{rade- mark 








W7 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


| REG. TRADE MARKS 


" C ) el 
| LP hosphorIb Longe. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LiMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


| ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 
















GRAPHITE 


PIPE JOINT 


GREASE 


For Steam or Gas Pipes, Bolts, Screws, etc. 
Far better and cheaper than red lead. Makes a tighte: 
joint than red head, that can be opened with perf: 


oe ts yy lb., 5 Ib., 10 Ib., 25 Ib. 4 & 50 Ib. packages. 
Joseph ‘Dixon Crucible Co., 
~upeimnome PENCILS & GRAPHITE SPECLALTIES 


JERSEY CITY, N. J. 






















82 River Street, 








THE 


A bre 


er at 21 


sold, 


Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


NEW HAVEN, CONN. 


Feed-Water 


livering water to the boil- 


400,000 Horse power 


NATIONAL 


ATER, 


uss coil Heater de- 


0° Fahrenheit. 


Prices Low. 


MANUFACTURERS OF 


LATHE and DRILL 
CHUCKS .:: 


SEND FOR ILLUSTRATED CATALOGUE. 


Diameter. 
. “ne oh. 





| 1534 " 
8/18 se 
| 21 
| 24 


'|WESTCOTT CHUCK CO, luit,11,00 


| Geared Combination Chucks. | 
Both 8 and 4 Jaw. 
Jaws Reversibie. 


~ 


Capacity. | => 
5 inch. | 3 








BOILER HEAD FLANGING MACHINE, 





Rapid Paso Perfect Heads, with or without Dies, 
No Hole in Plate. Construction Simple. 
dapecnlncsnscen Reasonable. 


JACOB CLARK, ARK, Mér., ee ba, 





“THE HORTON LATHE CHUCK” 


More — 800 Sizes and Styles. 


Comprising 


Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


Ss Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 
CHAS. CHURCHILL & CO., Ltd., 


2' Cross Street, Finsbury, London, Eng. 










JUST IS 


before illustrated. Sent free. Address 


THE CUSHMAN 


3 OS ED. No. 12. 


A NEW CATALOGUE OF 


LATHE an) DRILL mecne. 


Containing full description and price of over 20 different lines of chucks. 


Also special chucks never 


CHUCK CoO., 


HARTEORD, CONN. 





4 CHUCKS 


Send for Cotmages and Dis- 
counts. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 18419. NEW HAVEN, CT. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 





SWEETLANG. ~~ 





Has the Holding Pow- 
er of Taper Socket, to- 
gether with all the ad- 
vantages of the com 
~~ mon Friction Chuck. 

* Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO,, 
Clayville, N. Y., U. 8. As 


F.J. SCHMITT & Co., 


30 & 32 FRANKLIN ST., NEWARK, N. J. 
—MANUFACTURERS OF— 


VaUGHN'S PATENT POWER HAMNER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 


LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, I Del. 


























FOR SALE BY 


CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. E. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, OONN. 
8 A. SMITH, 23 S. Canal St., Obicago Western Agt 








PURE 
ALUMINUM. 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
purty to the best in the m: arket, at the 
owest rates obtainable. Prices give n on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER 

Correspondence solic ited. 











M* new Catalogue of 
Fine Tools is now 
ready. It contains 52 pages 


of illustrated matter inter- 
esting to every progressive 
mechanic and live hard- 
ware dealer. It shows new 
tools and quotes reduced 
prices. Send for a copy. 





*"Chas, Churchill & Co, Lit, 


21 Cross St., Finsbury, 
London, England. 





L: 8: STARRETT, 


' AtuHoL, Mass., U.S. A. 




















Horizontal Jack. 





HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, 
VALVES, 


ACCUMULATORS, 
WATSON & STILLMAN, Mfrs., 


204, 206, 





FITTINGS, 
PACKINGS, 


208 and 210 E, 43d St., New York, 


2 Plunger Hand Pumps. 
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COVERING 
PERFEC I 
MECHANICAL 


PROPORTIONS 


AND— 


BEST POSSIBLE 


WORKMANSHIP. 


NEARLY 50 STYLES AND SIZES. 


“BRAINARD MILLING MACHINES. 





BRAINARD’S, 
THE ORIGINAL STANDARD 
NO. 3 MILLING MACHINE 


HILL, CLARKE & CO., Selling Agents, 


156 OLIVER STREET, BOSTON, MASS. 










MULLERLATHES 


(a) 
i ‘ 
mane y ' ef 
igh — i 
Ae moe L hcor ae oe . 









al PATENTED. _ 
/ With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CO. 
8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 


ae ACHINER 
For Reducing and Pointing Wire, 


|| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


\j For Machines or Information, address the 
Manutacturer, 


§. W. GOODYEAR, Waterbury, Ct. 


Pat. KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 















DEPTH ANGLE AND 





TWIST DRILL GAUGE 


E. BoSTON, MASS. Send for LISTS 


J-WYKE «CO 


F Machinists Tools 








Deposited in the U. S. $845,000.00. 


Policies issued giving full protection to Em- 
Claims from Employes on 
Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 
CHIEF OFFICE IN THE UNITED STATES! 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 
New York: Edmund Dwight, Jr., General Agent, 51 Cedar 


ployers against loss b 
account of Acc‘dent. 


Street. 

MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser; 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philadelphia. 

CuicaGo. Geo. A. Gilbert, 226 and 228 La Salle St. 

St. Louis F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 





Send for Catalogue. 
ticn requiring high, 
ature. 








AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Estimates made for any mechanical opera- 
even and controllable temper. 


No. 80 Nassau Street, New York. 





A. R. KING MW’F’G COMPANY, 


ERIE, 11th and 1 2th Streets, JERSEY CITY, N. J. 


ugar CASTINGS aniss. 


Mrrs. or BOILER MAKERS’ TOOLS, SC 


REW PUNCHES, TUBE EXPANDERS, 


PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATAL 


CORRESPONDENCE INVITED. 


OGUE. 








LATHES 


NOVEL DESIGN, 


GISHOLT MACHINE Co. 
Madison, Wis., U.S.A. 
Worcester, Mass 


W. C. YOUNG & C sy Manufacturers of 


Engine Lathes, Hand Lathes, 





HURLBUT’S / Patent Cut- 
/ ting-off and 
aaa — Gentering 
ate ——= Machine. 


Sizes 2’’, 3’’, 4’, 6’’, 6”. 
MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass. 

, Chas. Churchill & 0o., Ltd, 
_, Agents, 21 Cross St., London, 

England. 









FOR 
Substantial, Well Made, 
Low Priced, Patented, 


10 Inch Drills. 


With latest improvements, Lever, 
Combination or Wheel Feed, ad 


| Sibley & Ware, 


INDIANA. 








FOOT POWER LATHES, SLIDE RESTS, ETC. 





“ DRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S.. Canada or Mexico, aor GO, 
or single copies, 5 cts. each, postpaid. 


of papers is 








Order now before our stock 


American Machinist, 


96 FULTON ST., 
NEW YORE. 


" AQ ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpaid. 


exhausted. 








THE LODCE & DAVIS MACHINE TOOL CO. 


New York Store, 


4 Cortlandt ft, 08 & 70 §. 

















Chicago Store, 


Works, 


. St. Louis Store, 
 sgyes 





Canal St, 


G23 N. Second St, 


CINCINNATI, OHIO. 


Pittsburgh Store, 


Market & Water Sts, 

















7 < 


an 





18 


—/ 4 
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HM 
jl 








— 











d 21-INCH IMPROVED SCREW MACHINES. 





Boston Office, 


23 & 2 Purchase ot, 


Sole Agent for Great Britain, ALFRED HERBERT, Coventry, England. 


ee ‘Advertiseme 


Philadelphia Office, 


19 Ni, Seventh St, 


c=” Geared Friction 
Head, 
C2” Automatic Turret, 
C3” Automatic Feed, 
C2 Automatic Stop, 
t2~ Improved Cutting- 
off Rest, 
iia, — Monitor 
Y Lathes, 
Boring Lathes, 
Cabinet Fox 
Lathes, 
Engine Lathes, 
Tool-room Lathes 
Speed Lathes, 
Iron Planers, 
Tron Shapers, 
Drill Presses, 
Radial Drills, 
Milling Machines 
SHOP OUTFITS A 
FEATURE. 


nt on page 20. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


MID &M “0, 








DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








— 
6G ] w e LAT u ES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 





FLATHER S NEW PATTERN 
22 Inch Engine Lathe, 
Has many Original and Valuable Improvements. 


HILL, CLARKE'& CO. 
156 OLIVER STREET, BOSTON, MASS 


Price $3 . BARKER'S 


IMPROVED 














‘our a CENTER GRINDING 
machize MACHINE. 


Manufactured by 
Wm. BarKwer & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 








[= IMMEDIATE DELIVERY. 
15’ and 18’ Crank } 
to"and 1a" orank | SUIDERS, 
JNO. STEPTOE & CO., Cincinnati, Ohio, 


FOOT POWER LATHES 
om em . For Electrical 
' % y ‘ and Experi- 
mental work. 
For Gunsmiths 
For General 














and Tool Makers. 

Machine Shop Work. 
High grade tools; elegant in design, superior in 

ronstruction. The best foot — lathes made, 

and quality considered the cheapest, Send for 

eatalogue and prices, 

WwW. F. & JNO. BARNES CO. 


1995 ruby Street, ROCKFORD, ILL, 





Lathes, 


Planers, 
Drills, 
Slotters, 
Etc. 


NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 





mais i 





JONES & LAMSON MACHINE CoO., 


Springfield, Vt., U. 


Ss. A. 





152 


MASS. 


Iron Working Machinery. 
PLANERS A 
SPECIALTY. 


Union St., 
WORCESTER, 


L. W. POND MACHIN 


Manufacturers of and Dealers in 





A x 








Pi 


Complete Universa: 
Milling Machines 


ain Back Geared 


Milling Machines. 
Plain Universal 


Heads. 


All designed to meet 
the requirements of the 
best practice. 


KEMPSMITH 


Machine Tool Co,, 


MILWAUEEE, WIS. 





KEY SEATERS 


Portable and Stationary, 








Back-Cutting Attachment 
Key-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for simplicity and 
“ae ~Ceffective work. DAVIS & 

= COWGILL IRON WORKS, 
Omsha, Neb. 





























FOX & TURRET 


A SPECIALTY. 





LATHES 


WORKS, 


MANUFACTURERS 






S-gyg jeu) F I4FIeT 
09) SUIIRI WALES) aL || 


“ON MEN @ee 


“INIKOVA SNITIIW Cs 





fs @ or 


Cincinnati Milling Machin 


COMPANY, 
Plain and Universal Milling Machines and 
Universal Cutter Grinders. 
N. E. Cor. SECOND AND PLUM STREETS, 
CINCINNATI, O. 





BARCAINS. 
15 H. P. Erie City Engine, 
20 H. P. Erie City Economy Boiler. 
Engine in Good Condition (running). 
Boiler (almost new). 
5 H. P. Card Electric Motor in splendid 


order. 
FOR SALE CHEAP, 
Write the Crncrnnatt MILLING MACHINE 
Co., N. E. corner Second and Plum Streets, 
Cincinnati, Ohio, 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Ltd, Agents, 
21 Cross $t., Finsbury, London, England. 








Finsbury 





tw hare 
3 — axty 
Ed PRENTICE BROS., | 
& Manufacturers of 

a8 Lathes & Upright Drills. 

57 Lathes from 10 in. to 

x 20in. swing. Largest Va- 


riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


Por Sale by CHAS. CHURCHILL & 00.; Ltd, 








0., 
Manufacturers of 


Machinists’ Tools, 








WORCESTER, MASS, 


D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE il. X. = MARK, 





a 


Beware of Imitations. 


None genuine without our 
Trade Mark and Name 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N, Y. 


SAW TABLES 


FOR 


PATTERN 
MAKERS. 








WORKS, 


PATERSON, N. J. 





MASS. 








Ross Anti-Friction Batt Bearine CoLiar. 


A new Patent Application of 

% . Ball Bearing, patented Dec. 2, 

~ . 1890, to Drill Presses. Lathe and 

all end thrust of Horizontal 

Shatts in Machinery. 9% per 

MN cent. of the friction overcome 

MN by this device. Full satisfac 
tion guaranteed 


JOSIAH ROSS, 




















































4, 5 and 6 Ft, SWING. 





H. BICKFORD, 


BORING AND TURNING MILLS, 





LAKE VILLACE, N. H 


JUMPING 


is sometimes a healthful exercise, but 
not a desirable habitinapump. Our 
Pump Pressure Regulator will pre- 
vent this “Jumping” of the pumps, 
which is so much disliked by engin- 
eers. Our Regulator also has many 
other good qualities, of which one 
trial will thoroughly convince you. 
Why not give it atrial? Send for a 
copy of our illustrated catalogue. 


MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER C0,, 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, ‘Gate, Multiple Belt and Steam Driven 


PUNCHES & SHEARS, 





~~ 
= 

75 2 
i= i 
.= FW 
" 

z= g 
12s 
S&S 

5 4 
,= N 
> Mm 
= 
= . 
a. 








Bar Iron Shear. 


READY FOR MMMEDIATE DELIVERY. 


One Open Side Extension Planer. 


To plane 72” wide by 60” high by 20’ long, with Four Heads and 
Supplemental Rolling Table. This Planer is from our latest patterns. 
Weight about 54,000 lbs. 


THE DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 























BEMENT, MILES & C0., 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 

ORKS, ETC. 


The HILLES & JONES CO, 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Phan and inves, 









WILMINGTON, 


DEL. 


We 


HET 


= | 


D A FULL LINE O 


MACHINE TOOLS 


Boller Makers, ‘Bridge Build- 
ers, Ship Buliders, Rali- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


WYMAN & GORDON, 


Worcester, Mass. 


DROP FORGIN GS. 
MACHINERY CO. 


LEVELLAND, OHIO, 


Manufacturers of 
CME part & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, 


o_ 






















C. 5, 1882, 
'. 4, 1888, 
UG, 25, 1885, 











RITTENHOUSE PATENT ANUSTABLE aUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 


Or other Structural Iron Workers, 
Designed for either straight or 
curved work. 













Prices and descriptive circular 
sent upon application. 


C. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 














THE NATIONAL MACHINERY CoO., 


TIFFIN, OHIO. 

Manufacturers of 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 

8 Sizes and Styles of Washer Machines. 

8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete outfits for Bolt shop2. 


ENERGY MFG. CO,, 


MANUFACTURERS OF 
QUICK LIFTING AN» LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 
Will grind Lathe Centers true if sprung or broken, quicker than 
they caa be turned and filed. SEND FOR CATALOGUE. 


sa MILLING GUTTERS, mR, DIES, TAPS, GEAR 








11158. 15th St., 
PHILADELPHIA, 












TO ORDER. Gear Cutting to Order 
up to 60 in, Diameter 





R. D. NUTTALL CO., Allegheny, Pa. 


ADJUSTABLE BLADED REAMERS os Designers and Manufacturers of Special Machinery and Tools 


uy TRE INDISPENSABLE LATHE DOG. 


Sm DROP FORGED FROM 
el BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,44” to 14"; No. 2, 4’ to 244”; No. 8,1” to 344" 
$7.50 Per set. 

These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d, 


607 Market St., PHILADELPHIA, PA. 











CATALOGUE SENT ON APPLICATION. 











DOUBLE SCREW HOIST 


600 Ibs. to 20 Tons ae, 
carried in Stock. 


Full line of Cranes usu- 
ally in course of erection, 
from the small = le 
track and trolley, to 
) li Traveling and Jib 

Radial al Drills for Machine 
a 

w deny Radials for 
Britee Builders, 
Photosand Cuts on 


Application, 


ALFRED BOX & 6O., 


Front, Poplar & Canal Sts," 
Philadelphia, Pa. 


4 Hydraulic Machin- 
— ery a Specialty. 
TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 
















TURRET LATHES 


ARE EXPENSIVE. 








KEUFFEL & ESSER CO., NEW YORK. 
Fachia BLue PRINT PAPER. 
Sachi 18 THE CHEAPEST, NO WASTE. NO FAILURES. 
Sacha MAKES THE BEST AND MOST PERMANENT PR: wre 
KEEPS LONOEST AND GIVES THE MOST PERMANENT PeinTe, 
Sacha WHEN WASHED ANO ORIED (8 STRONGER THAN IT was eerors. 





IMITATIONS are plentiful The principal advantage claimed for the imitations te the low erica 
We cigime that Kiefice 'a the cheapest, for the reasons stated above. 
Samptes Price Lists And information cheerfully furnished. Photo Printing fet the Trade. 


DRY STEAM. 


a ae s Centrifugal 


Separator and Trap 


For Su »plying C lean and Dry Steam 
to Engines, Dry Houses, etc. 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu- 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may require; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 


This can be applied at little expense. 
EFRASSE & CoO., 
90-94 Park Row, New York. 














ABSOLUTELY DRY STEAM 


CAN BE SECURED BY USING 


Straight Line Centrifugal Soparater. 









In use On steam mains 200 to 
800 feetin length. Alsoon Old 
Colony, Stonington, Ward’s, 
Lehigh Valley Towing and 

cther steamer lines, 

Send tor Circulars to 


JOSEPH DE RYCKE, 
145 Broadway & 86 Liberty St., 
NEW YORK. 
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NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500. 


These en, 
perience w 
careful revision of all details. 
constructed for heavy and continuous duty at medium 
or high rotative speeds. 
=~ in Steam Consumption and superior regulation guar- 
anteed. 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. 


SALES AGENTS: W. L, SIMPSON, » 2:88 
KENSINCTON ENCINE WORKS, 
Sele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. ani Virginia 


25 to 1,000 H. P. 


nes are the combined result of long ex- 
th automatic cut-off regulation, and most 
‘They are designed and 


Highest attainable Economy 


Self-contained Automatic Cut-off Engines 12 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 
N. W ROBINSON, 154 Washington St., Chicago, Il). 
ROBINSON & CARY COMPANY, St Paul, Minn. 


LIMITED, PHILADELPHIA. 





pane GRAVITATING RETURN STEAM 


ALSO MANUFACTURERS OF 


“BOILER PURIFIERS., 
‘RENEWABLE SEAT VALVES... 


‘PUMP GOVERNORS, //)'- 


, STEAM PUMPS. 
“DUPLEX WATER FILTERS... 


ALBANY STEAM TRAP CO. ALBANY N.Y. 


SEND 
FoR 
Curcucars. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
151 Monroe St., CHICAGO. 18 Vesey St., N. Y. 


Over 35,000 Enginesin Use 





Guaranteed to consume 25 to 75 per cent. less Gas 








than any other Gas Engine doing. the same work. 


TRAPS 


pr? 


GAS #@ GASOLINE ENGINES 


STATIONARY and PORTABLE. Ail Sizes. 


: ® 
Dwarfs in Size, but 
Giants in Strength. 
A Expense one cent an 
hour per horse power 
Hand requires but little 
fattention torun them 












Every Engine 
Guaranteed. Full 
eas taeage « free by mail 

fention this paper. 


VAN DUZEN 
GAS | & GASOLINE ENGINE CO. Cincinnati,0. 


Almond Drill Chuck 


c Sold at all Machinists’ 
" Supply Stores. 


. | 
T. R. ALMOND, 
83 & 85 Washington St. 
BROOELYN, N. Y. 











ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank shaft, 
expanding the charge to more than the original volume, 
driving out all the products of combustion, and giving a 
working stroke at every revolution and in half the time re. 
quired by any other engine. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


Send for Illustrated Circular. 


PHILADELPHIA, PA, 





Freight 
Elevators, 


Steam and hydraulic, com- 
pletely equipped ; 
iron work only. 
LanE & Boney Co., 


CINCINNATI, 


THE 


oO. 





LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 

tion yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possi le position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 















SPECIAL LIST. 


MACHINE TOOLS 


NEW AND SECOND-HAND IN STOCK. 


New Pattern Upright, Boring and Turning Mill, 38 in. swing. 
New Pattern Crank Motion Shaper, 15 in. Adjustable Stroke. 
New Pattern Geared Shaper, 24 in. Stroke, Double. 
New Pattern Restal Drilis, 3, 4 and 5 ft. arms, extra heavy. 
Engine Lathe, 52 in x36 ft., trip'e geared, sciew feed, cross 
feed, comple te with chuck. Old style. Good 
order. Low price. 
Engine Lathe, 32 in.x18 ft, Standard pattern, extra weight 
and power. Spindle4 in. Cone l8 in. new. 
E ngine 1 vathe, os in.x16 ft., ditto, heavy pattern, new, 
25 in.x12 ft., New Haven, complete, fair order, 
Fitchburg Engine Lathes, 4, 16 ard 18 24, 30 and 36 in. swing, 
36 in. swing, Triple weared, new, 
Hendey, ditto, 14, 16 and 18 in. swing, Plain, Tazer, new. 
Prentice, ditto, 12, 15 and 18 in. new. 
Ames, ditto, 13 in. swing, 6 ft. bed, with hollow spindle, 7-8 in, 
Cc omplete, new, low price. 
Planer, 76 in. wide, 54 in. high, 25 ft. long. two belts, auto. 
8s. Good order, price low. Betts make. 
do 24in.x7 ft., New Haven, Good order, cheap. 
do 24in.x6 ft., Powell, modern style, Good as new, 
do 2%in.x4 ft.. Freeland, Fair order, cheap 
Shaper, rt stroke, Friction, Hendey, Al order. 


4in. Trav. he ad, Fite ‘hburg, new 


Drills, $ Spindle Gang Garvin's, good order. 
do 2in. Pratt & Whitney, good order. 
do Prentice Bros., 20 21-25-28 and 32 in. com, lete. 

Brown & Sharye’s No. 1, tecrew Machine, with wire feed, 

complete, Al order. 

Brown & Sharpe's No. 5 Screw Machine, with chasing bar and 

wire feed, order 

Milling Machine, Lincoln, good order, cheap. 

Profiling Machine, Two spindles, good order, cheap. 


Morris & Tasker’s, Pipe Machine, heavy Saleen. cuts 6 in. 

pipe, with dies and countershaft, good order, cheap. 
Morgan. 800 lbs. Steam Hammer, good order. 
Peck, 600 Ibs ag >» Hammer, good order 
Be, audry, 200 Ib. Hammer, new 
Boiler Rolls, 10 tt. new pattern, low price. 


Send for Complete List. 
J. 


J. McCABE, 
cE. P. BULLARD’S | © vortlandt ‘Street 


N. Y. Mach’y Warerooms. NEW YORK, 








PERE & TURNING MILLS 
TURRET MACHINES, 


ATHE 


Bripceport MacuHineE Toot Works, 





E .P BuLLarb,PrRopr. 











Xi, 
MANUFACTURERS 3 
OF IMPROVED 


3, STEAM ENGINES 
= FULL VARIETY ~ 


[omecete PoANTe 


_———————————— 


Con 
Tontrat 








RACTS 
AKEN FOR 










Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. | 


Send for Special Circular. 








FICK COMPINT, Bat. 


WAYNESBORO, PA. 





‘A GENUINE “CORLISS.” 





Blowing Engines, . 
Centrifugal Pumps, 


SOUTHWARK FOUNDRY & MACHINE CO., PHILADELPHIA, PA. 





PORTER-ALLEN AUTO MATIC ENGINE, 
Reversi: ng ‘Engines, 
Accumulators, 


Hydraulic Cranes, 
Boilers, Tanks, etc. 





Build a Splendid Line of 






it se 





in CONTAINED SIDE- -CRANK 


RETURN 
FLUE 


High in Grade. 
class. 
to all others. 


THE LEFFEL WATER WHEEL AND ENGINE C0. 


ENCINES 


—AND— 


BOILERS 


8, 12, 16 and 20 Horse Power. 
Low in Price. Strictly First- 
In design and construction SUPERIOR 
Write for ENGINE PAMPHLET. 

Address us in full as follows: 


= THE LEFFEL WATER WHEEL & ENGINE £0. 


Greenmount Ave., SPRINGFIELD, OHIO, 





Send for Catalogue. 





Stationary and Marine. 


SHIPMAN ENCINE Co., 


we” NO SKILLED ENGINEER _2! 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 


1, 2, 4, 6 and 8 horse-power. 


Automatic in Fuel and Water Supply. 


242 Summer St., Boston, Mass. 





THE TWISS IMPROVED AUTOMATIC ENGINE 
With LIBERATING Vaive Gear. 
f\ Manufactured by 
NS (), NELSON W. TWISS, 25 Whitney 

Ave., NEW HAVEN, CONN. 
Send for price before pur. 
chasing elsewhere. 














ANDLER & TAYLOR CO’S 


ee eee EN GI N ES 


Are tested under — 
12 to 80 H. P.in Stock 


full load be- 
ALSO SUITABLE 


BOILERS 


meut, 
wf on hand for imme- 
; no ate delive ry: 





CH 








rulars ad 


CHANDLER& TAYLORCO. INDIANAPOLIS, IND 





GENERAL» EXPERIMENTAL 


MACHINE WORK. pest FACILITIES IN CHICAGO. 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 
&c,, &c. 

All of the highest standard of excellence 





CINCINNATI, 
e OHIO, U.S.A. 








BrRIDGEPORT.CONN. 


No, 1 Band Saw. 


W. H. DOANE, Pres, D. L. LYON, Sec'y, 





BLAKE DAMPER REGULATOR, 





’ 
5 
J 
~a 
- 
:2 
SO. 
Sas 
eoo 
oss 
=r 
Pulls 250 lbs on @ 2 
damper on 1-2 Ib. 22 
steam variation. sd z 
- ol 
- 


Guaranteed reliable and accurate within one pound varia 
tion. Has differential motion. No Diaphragm. Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 bere St., New York. 





If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 









You will make a , THE MORTO Light- 
mistake that wiil . ning 
cost you Key-Way Cutter is the only ma- 
money. chine on the market 


that will cut a Key- 
Way and make a Key 
tofitit. Mr. “eo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 
wth off the steel for it. The Key- 

Hi way Cutter does a piece of 
=) work in fifteen minutes 
which requires my man 
seven hours to: accomplish 
by hand.” We build machines with stroke varyi from six 
inches to five feet, and cutting from the smallest Ke 2y waysto 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 

Formerly’ of RomEo, Mic. 


The Improved Ball Engine 


} 








AS 


TIE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 


BUILT BY 


Is superior in DESIGN, FINISH and WORKMAASHIP, In 
REGULATION and ECONUMY it has noequal. Built with f now 


tools. from new patterns and after long experience, it sh¢ 





and DOEs mark the latest step in steam enginee ring. 










































AMERICAN 





1891 


MACHINIST 


| OcTOBER 8, 











BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


AUTOMATIC GEAR CUTTING 
MACHINES. 


No. 1 cuts Spur Gears up to 6” diam, 4%” 
face, 12 P. 

No. 2 cuts Miter Gears up to 2” 
face, 12 P. 

No. 3 cuts Spur Gears up to 26’ 
face, 5 1’. 

No. 4¢ uts Spurand Bevel Gears up to 18” 
diam 4” face, 6 P. 

: No. 5cuts Spur Gears up to 36” 

face, 3 P. 






diam. % 


’ diam. &’ 


diam, 8% 


S. A. SMITH, 


Western Representative, 


23 So. Canal St., CHICAGO, ILL, 


Duos Siam Pans 


AND 


5 Water Works Machinery. 
Te GORDON STEAM PUMP CO. 


HAMILTON, on LO. 


ee _ 
BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Pheuix Building. 
































THE PRATT & WHITNEY CO. 


> EXartford, Conn. t< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES, 
KNURLING TOOLS. “ue reern or SPUR WHEELS, 


= THE TEETH OF 
WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 


THE BILLINGS AND SPENCERCOMPANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER GCOMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS | | 
STEEL COMMUTATOR RINGS AND NUTS, 
8 6 8 nd Od | ee) 18 ee A ee 10) 


sa 





SS Pg sgt 


























3 a MANNING, MARTEL Ti 
pe cima. laxcmsiss’ TOOLS ND SUPPLIES, 


lronsBrass 
Work. 


EIN EET EE ES AE 
, Send for 
Tilustrated 

Catalogue. 






The Celebrated 
=F F. E. REED 
ay = 16-inch Swing 
Engine Lathe. _ 


a 





















‘Here is a valve just as good as the Genuine Jenkins Bros. and costs you iess money ” 
This is the war cry of the imitators and their friends. In answer to this ery we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT 


A FAIR OFFER. 
If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 


Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 
money will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


THE LODGE & DAVIS MACHINE TOOL CO. — 












— 


Works: 
7 CINCINNATI, OHIO, 




























wa > ’ 
m & Q 
Tif WW 
oO 
~ =< be 
a = 
= mo <t 
wel S oy _ gO 
28 = 
oc + MR oul 
O = 18-inch Turret Boring Lathe, with 2 ta 
mo) Auterntte Turret. Q <t 
aa = wr Write for large cuts with full descriptions Li 
— BORING AND CHUCKING LATHES, W<o 
Ys ~- ox 12 to 36-inch Swing. lJ wi 
=- ERN HOUSE. 64 Cortlandt Street, New York ( ‘ity: ' ~ 
oO - KN HOUSE 68 and 708, Canal Street, Chic cago Ill. 
| IRGH HOUSE, cor. Marke t & Water Sts Pittsb'gh, Pa a. > 
~w FFICK, 23 and 25 Purchase Street, Boston Ma 
=> = ELPHIA OFFICE. 19 N. Seventh St., Philadelphia, Pa ~” 
[2 See Advertisement on Page 16. k 





GOULD &EBERHARDT 


NEWARK, N., J., U. S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


EBERHARDT'S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS, 

Double Triple Quick ‘ Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS. 


S. A. 


111-113 13 LIBERTY ST., NEW YORE. 
We carry the largest line of Too ls and Supplies in the City. 





MANUFACTURER OF 
on application. 


FROM 16 to 48 IN. SWING. 


Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
my. or Supplies. 


J. M. ALLEN, 
Wn. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, SEconp Vicke-PRESIDENT. 
J. B. PIERCE, 


PRESIDENT, 






SECRETARY & TREASURER 





GRANTS | GEAR] WHEELS Jand[GEAR[OUITING] 








Drill Press with Automatic Ta yping At- 
tachment and Compound Table. 


Write for Circulars. 








W. P. DAVIS, 

















SPUR CEARED. 


Rochester, N. Y. 
AND 


DLANERS.*= sto 


MANUFACTURED BY 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 















Toe art 


20” x 6’ Chucking Lathe. 


ANARAN 

















FAC RERS 


( TC 





Een TORRING arol ons ... MIACHINE TOOLS 
J.M.CARPENTER =. —! 


= 


SUUTUEOR Raa 


PAWTUCKET.R.I. 





APS & DIE 





